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WITH SELF-LUBRICATING BEARINGS 


The Bearings of the Hoist have GRAPHITE BRONZE 
BUSHINGS. They are self-lubricating, they require 
no oil, and will run indefinitely without cutting. 


These hoists will raise a load of two tons to a height of one 


foot with a pull of 125 lbs. while overhauling only 39% feet of 
hand chain. 


As you would have to overhaul at least 90 feet of hand chain to 
do the same work on the best Screw Hoists, it is plain that the 
CYCLONE is more than twice as fast. It can be gearedto a 
higher speed than any other hoist with no greater hand wheel 
pull. There is the least possible friction loss, the 
efficiency averaging nearly 80 per cent. 


When there is no load the hand wheel may be spun in either 
direction. 


When the hand chain is released the Automatic Brake im- 
mediately locks the block so that the load is safely held at any 


point. It may be readily lowered, however, by a reverse pull 
on the hand chain. 











Send for Catalog Illustrating 


zZ 

1% Tons to 16 Tons Full Line of Hoists and Trolleys 
Made as Above. % and@ 
Ton Sizes Made with Single Manufactured by 


20 Tons 


Having Two Hand Wheels 
and Two Speeds 


Load Chains 


The 
Chisholm & Moore 


Mig. Co. 


Cleveland, Ohio, U. S. A. 





Use Kantbebeat Dry Core Compound 
-the standard of the country. 


Use “Esso” Liquid Core Binder. Our 


own make -- that’s a guarantee. 


Both are cheaper than flour, rosin, 


or any other core mixture. 








The S. Obermayer Co. 


Cincinnati Chicago Pittsburg ° 
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You have seen 
nothing like it 


There are all kinds of wet blackings but there is 
nothing in the market like Stevens’ Carbon 
Blacking. 


The’ reason is simple. 


The same basic materials are not used in any 
other blackings. 


For that reason this blacking gives better actual 
service on loam or dry sand molds; and also when 
used as a core wash. 


It is a labor saver, hence a money saver; and the 
better effect thrown in. 





It needs no molasses added to make it stick. Cut 
out that expense. 


If eight or ten representative foundrymen called at your office today and told 
you that, from their own experience, my statement was the truth and nothing 
else, you would order a barrel. Would you not? 


I can send you a number of letters from foundrymen whom you know, giving 
just that verdict. Would not such evidence be convincing ? 


For use on cores, and that is a small item, comparatively, no foundry can 
afford to run without it. 


ANOTHER THING 
Connellsville Foundry Coke 


There are good, honest people who sell coke “just as good’ as Con- 
nellsville; but they don’t know the needs of a Foundry. They don’t know that 
one car of high sulphurous coke means a lot of trouble. Buy your coke of 
me and be assured of good quality. I know the coke business. 


The price is now so low, you can afford to buy whether you need it or not. 


Still Another 


I manufacture Buffing Compositions and Platers’ Supplies, and every 
Foundry running a Polishing and Plating Plant can learn something to ad- 
vantage by taking up the subject with me. 


Write for catalog «F” 


Frederic B. Stevens 


Cor. Larned and Third Sts. 
See page 113 DETROIT, MICH. 


qn EEE LL —_—_——— 
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A Revelation in Brass Foundry Methods. 


BASSITE 


A NEW PRODUCT THAT IS A PERFECT SUBSTITUTE FOR TIN 
IN BRASS CASTINGS. 





Some reasons why every Brass Foundryman 
should use Bassite: 


f I, Will save from 40 to 45 % onyour tin bill. 


II. Will save from 10 to 30 % in finishing your 
castings. 

1 Ill. Will practically eliminate porosity in your 
castings. 


IV. Makes a much denser and tougher casting 
| than tin, and is practically non-crystallizable. 





I. Containing Bassite can be finished at 


( 
from 65 to 80 % the cost of castings contain- 
ing tin, because they will take the tool free- 
\ ly, cutting very easily. 
II. Containing Bassite will take a much 


finer polish than any other brass casting. 





This product is especially adapted to Steam 
Goods, Machinery and Automobile 
Brass Castings. 


Let us give you proof of the above assertions, and ship 
you a trial order of 100 pounds. 


Tell us your Foundry troubles. 


Bassite Mining & SmeltingCo. 


Commercial Tribune Building, 
CINCINNATI, - - OHIO 
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Reduce Cleaning Costs 
By Adopting Present Day Methods 
















You can cut expensive labor by more than half-- 
clean castings of brass, iron or steel quicker and better, 
and constantly add to your profits by producing satin 
finished castings at rock-bottom prices, with the Tilghman- 
Brooksbank Sand Blast Machinery. 


<2 Our PATENT EXHAUST SYSTEM 
+ ee is in connection with the above 


es 


Will you accord us an interview ? 


Sand Blast 
Tumbling 
Barrel 


For the rapid and thorough 


Bd 
Write for illustrated 


Circulars, which 





fully describe these 


cleaning of small castings. machines. 
Preserves the sharpness 
of outline and materially oa 


lessens breakage of cast- 





ings of fragile form. 


Patent Portable Mould Drier 


A new device that is most economical and convenient 
for rapid drying of moulds. Simple in construction and 
operation. Can be easily handled by two men and quickly 
moved to any part of the foundry. The drier can always be 
kept ready for instant use. 


Tilohman-Brooksbank Sand Blast Co., 


1126 South llth St., PHILADELPHIA, PA. 













“TRe FOUNDRY “March, 1908 








HARD LUCK Mk. DUSTY STAVE- 
Mik ' WHY DONT You vain 
THE SLY CLUB OF 

STAR EXHAUST CLEANERS? 
































HICH looks like the best proposition to you? ‘Times 

\\V are hard, but you will save money by pensioning off 
your old rattle traps and installing our up-to-date 
cleaning room equipment. Tell us your troubles. The know- 


ledge gained by many years of careful study and experience 
is at your disposal. 











Write for 
Catalogue 
a F. s3 













The W. W. Sly Mfg. Co. 


CLEVELAND, QO. 











a 
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Wham Mis VO” Suarp 


Philadelphia, Pa. 


Modern Machine Tools 

















a a | 





Centrifugal Sand Mixing Machine 


Thoroughly, evenly and quickly mixes all kinds of 
molding sand, core sand, foundry mixtures, etc. and 
at considerable saving in cost over other methods. 














eS: 


TRAVELING CRANES, JIB CRANES, 
TURNTABLES, SHAFTING, INJECTORS, ETC. 

















Melting and Refining 


SchwartZ FURNACE 





In sizes from 100 Ibs. per heat to 10,000 Ibs. Capacity. 
The Pioneer in|Brass and Copper melting furnaces. The_most Economical and Durable. 












The Ohio Brass Co. 





The Westinghouse Air Brake Co. 
A PARTIAL LIST OF USERS. 


J. B. Clow @& Son D. @AR.G. R. R. Westinghouse Air Brake Co. 
Crane Co. C.R.1.@ P. R. R. Newport News Ship Building Co. 
Manning, Maxwell @ Moore L. ® N.R.R. British Admiralty, Chatham, Eng. 
Hewitt Mfg. Co. Gr. Northern R. R. Nathan Mfg. Co. 

Atlantic Brass Co. Smeeth Copper Co. C.B.@Q.R.R. 

Otis Elevator Co. Best Mfg. Co. A. T.@S. Fe R.R. 

U. 8. Navy Yards International Steam Pump Co. Seaboard Air Line 

General Electric Co. American Locomotive Co. N. @®W.R.R 

Roc Steel Co., Middlesex, Eng. Magnus Metal Co. B. @®M.R. R. 

Ludlow Valve Co. Westinghouse Electric Co. Blake @® Knowles Pump Co 
Erie R. R. Aluminum Co. of America J. I. Case Plow Works 


** Sold on guaranteed results” 


Write for new catalogue. 


The Hawley Down Draft Furnace Co. 
CHICAGO U.S. A. NEW YORK 


March, 1908 
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LOOK UP! CHEER UP! = SMILET!! 


Well! Things certainly am a humming. Stock taken for 1907, profit on the 
right side—and now, say, honest, 1907 wasn’t so bad. Laugh! But those two 
last months were fierce. The great American public wants too much. A 
fortune in a minute. Not much; it takes a lifetime. Go slow but sure, but 
be modern in the “Brass and Steel” Foundry. Arrange for sufficient melting 
capacity for this “Spring’s”” business. Remember your promises to install 
our equipment, operating with “Fuel Oil or Gas,” and save “50%.” 






















WE MANUFACTURE 


The “‘Steele-Harvey”’ 


CRUCIBLE METAL MELTING FURNACE 


Monarch Removable Crucible Furnaces 
Monarch Burners for Core Ovens 
Monarch Rotary Pressure Blowers 
Monarch Ladle Heaters, Etc. 





We will contract to equip your foundry with sufficient furnaces, guarantee 
satisfactory prices, quick shipments, instructions without charge, and terms 
of payment as agreeable to you. 

All demonstrations subject to approval. 
Furnaces up to 1,500 lbs. capacity per heat. 


Let us mail you our “1908” Catalogue. 


The Monarch Engineering & Mfg. Co. 


7 W. Lombard St. 
BALTIMORE, MD., U.S. A. 


Works: Curtis Bay, Md. 


REPRESENTATIVES 


CARR & SPEER A. L. Taylor Co. J W. Jackman & Co. 
120 Liberty St. 9 California St. Caxton House, Westminster 
New York San Francisco London, England 
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It Was The Year 1892 


There had never been a publication, of any kind, devoted to the interests of 
the foundry business and, as far as we know, there had never been any discussion 
as to the advisability of such a publication. 


About this time, a certain iron molder, without any previous newspaper ex- 
perience or knowledge of the publishing business, consulted a number of his 
friends, with reference to the desirability of a magazine of that character and the 
possibility of its being a success and found that they were a unit in declaring there 
was no room for anything of that kind and that it could not possibly succeed. 


This did not, however, deter him, but rather inspired him to endeavor to 
convince them that they were all wrong, As a result, in September, 1892, the 
first issue of “THE FOUNDRY” appeared and it has been appearing ever 
since—and never missed a month. 


It was, at the beginning, a little 32-page, magazine size affair, but since that 
date it has grown some. The number of reading pages have grown from 20 to 
50 and its advertising pages have increased from the first issue until we now print 
regularly more than 100 pages each issue. 


In addition to the foregoing, we lately practically doubled the size of its 
pages, so that we are now giving about five times as much reading matter as ap- 
peared at the beginning, and all this without ever having increased the subscription 
price of $1.00 per annum. 


And yet, in those days, after the first number appeared, there was joy and 
unlimited enthusiasm all over the land, among the leading foundrymen every- 
where, because they, at last, had a publication devoted to their interests. 


lt was not much at first, but it promised big things later. And it became bet- 
ter right along from the first number, until now it is the best edited, most hand- 
somely illustrated monthly trade journal on earth, and has more enthusiastic 
friends than any other we ever heard of. 


But that is only a small part of the story. 
‘THE FOUNDRY” publishes better, more up-to-date and a greater amount 


of first-class foundry literature than all the other trade journals in this or any 
other country combined. 


more foundry readers and carries more foundry advertising than all 
together and the advertisers get better returns from it than from 


goes all over the world and in every country where a cupola can be found 
ll al “THE FOUNDRY,” carrying the gospel of modern, thor- 
-date foundry practice, and its list of subscribers and advertisers is 
ncrease, the same now as fifteen years ago and, in all probability, it 

g at a similar ratio fifteen years hence. 


ing we may all live to see it in 1923. 
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THERE IS 
ALWAYS ONE STANDARD 


BY WHICH THE REST ARE MEASURED 





STURTEVANT HIGH PRESSURE BLOWER 
For Whitin Machine Works, Whitinsville, Mass. 


In the blower world the 


Sturtevant High Pressure Blower 


is the accepted standard, for 


THE ROTORS ARE ABSOLUTELY 
INDEPENDENT OF EACH OTHER 


Send for Bulletin No. 152. 


B.F.STURTEVANT CO., Boston, Mass. 


General Office and Works, Hyde Park, Mass. 








NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan 
Blowers and Exhausters, Rotary Blowers and Exhausters; Steam Engines, Steam Turbines, 
Electric Motors and Generating Sets; Pneumatic Separators, Fuel Economizers, Forges, Exhaust 
Heads, Steam Traps, etc. 


























44 “The FouNDRY March, 198 








os 
Steady 
gUniform 
Pressure 


of 20 oz. to the square inch, is readily and economically 


maintained by the 
Type P 


“ABC” Steel Pressure 


Blower 














For foundry work, the “ABC” is unexcelled. It gives a steady, even, sustained 
blast, the cost is a fraction of that of a rotary blower and the service more 
satisfactory. 


The “ABC” Type P Blower consumes but a fraction of the power a rotary blower 
of equal capacity requires. 


Altogether, it is a much more desirable apparatus, as it costs less in the first 
place, is less expensive to operate, easier to manage, more durable and gives better 
results. 


We have these Blowers of all sizes, top or bottom discharge, and with or without 


bed. 
Send for our Ca!alog No. 190F which 


fully explains how you can get the most 
efficient blower for the least money. 


MERICAN BLOWER CO 


DETROIT MICH. 


NEW YORK CHICAGO ATLANTA LONDON 
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MOTOR DRIVEN BLOWER 
RENOLDS SILENT CHAIN DRIVE 





THE OLD RELIABLE 


GREEN zz: BLOWER — \\ 


is earning money for others. Why not also for you? 
Said a General Superintendent of one of the largest 
iron works in the United States, after recently installing 
one of our No. 6 A blowers: 





‘it reduced the time in running our 
heat the first day, one hour.” 








Wilbraham-Green Blower Company 


2518 FRANKFORD AVENUE 
PHILADELPHIA 
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Talk About Hard Times! 


Here is a list of some of those who are getting Steam 
Hydraulic Elevators and installing them Right Now. 
You will note Mr. Foundryman is there with the rest. 
If we used this whole paper we could not present more 
overwhelming evidence of the popularity of the Steam 


Hydraulic than this list of “‘Hard Times’’ customers. 


Here are 26 of the smartest men 











in the country. 


They are getting ready for the good time coming when 


the old pendulum swings back. 


VULCAN IRON CO., New Britain, Conn. 

CASE MFG. CO., Unionville. Conn. 

AMERICAN STEEL @&® WIRE CO., Cleveland, Ohio. 
WALLINGFORD GAS CO., Wallingford, Mass. 
PEOPLE'S GAS LIGHT CO., Manchester, N. H. 
ARLINGTON GAS CO., Arlington, Mass. 

KREBS PIGMENT CO,, Newark Del. 
PITTSBURGH VALVE @&® FOUNDRY CO., Pittsburgh, Pa. 
CITY GAS CO., Richmond, Va. 

RACQUETTE RIVER PAPER CO., Potsdam, N. Y. 
TOPSY HOSIERY CO., Columbus, Ga. 
KERR-MURRAY MFG. CO., Fort Wayne, Ind. 
EAST BOSTON GAS CO., Boston, Mass. 

















PUBLIC SERVICE CORP.,, Jersey City, N. J. 
WASHINGTON GAS LIGHT CO,, Washington, D. C. 
CRONINGER PACKING CO., Shamokin, Pa, 

GRAND RAPIDS REFRIGERATOR CO., Grand Rapids, Mich. 
CONSOLIDATED GAS CO,, New York. 

KELLEY AXE MPG, CO,, Charleston, W. Va. 

PHILA. BUTCHERS’ ASSN., Philadelphia, Pa. 

IVINS, DIETZ @® METZGAR CO., Philadelphia, Pa. 
WESTINGHOUSE, CHURCH, KERR @ CO,, New York, 
KORNIT MFG. CO., Newark, N. J. 

STANLEY G, FLAGG @® CO,, Pottstown, Pa, 

J. R. KEIM @® CO., Philadelphia, Pa, 

MAHONING @® SHENAN. R, R. CO., Youngstown, Ohio. 


If you are a real smart Foundryman you too will take this opportunity to 


Hook’er to the Biler 
CRAIG RIDGWAY & SON COMPANY 


Coatesville, Pa. 





























Greatest Modern Money Saver 
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SILICON-COPPER IN THE BRASS FOUNDRY 


A Comprehensive Discussion of the Properties 


and Use of This Valuable Alloy—Mixtures 


SILICON-copper 


is a dense, non 
crystalline silvery 
alloy. It 


is sold in ingots 


white 
weighing about 
14 pounds 
The metal is 
brittle that 
thick ingot 
be easily broken 
with a light tap 


each. 

SO 
the 
can 





of a hammer. 
When broken, it 
does not crum- 
ble like antimony, but _— splinters 


like glass. These splinters are sharp and 
will cut; therefore, it is not advisable 
to break the metal while it is held in 
he hand, although this can be done. 
The freshly fractured surfaces of sili- 
on-copper, at first silvery, assume a red- 
lish tint when exposed to the air. The 
ontent of silicon is from 20 to 30 per 
ent, and this alloy is the most conveni- 
nt means of using silicon in the brass 
undry, as this element, when in a state 
f purity, possesses none of the charac- 
ristics of the metals used in foundry 
It occurs in three froms like 
rbon to which it is closely allied. 


ractice. 


Forms of Silicon. 


These different forms of silicon have 
en designated as amorphous, diamond- 

ke and graphitoidal. 

[he amorphous variety is a brown 
wder and melts and becomes liquid 
a little under the melting point of 


Editor’s Note.—-The first prize was divided 
tween C., Vickers and A. C. Hemist, this 
ticle being awarded one-half the first prize, in 
e contest conducted by THe Founpry. 


iron. 
changed 


cast This brown powder can be 
into graphitoidal 
heating with common salt. 
of true 
graphite and exposure to high tempera 
tures changes it to the diamond. l’ke varie 
ty of silicon which bears a 


silicon, by 


This variety 


silicon very much_ resembles 


greater re- 
than any of the 


semblance to a metal 


varieties. 

It will be seen, therefore, that, owing 
to its non-metallic appearance, silicon in 
foundry practice is always used in the 


form of a rich alloy with some other 


copper the 
of the brass founder, silicon must be in 


metal as or iron. For use 
alloy with copper, while the iron founder 


uses ferro-silicon. 
Historical. 
Regarding the early history of silicon 
copper, the 
furnished 


following particulars were 
the Alfred H. 
Cowles, the inventor of the electric fur 


writer by 


nace. He says: 


“The add'tion of silicon to copper, for 


improving the same, had been recom- 
mended in Europe prior to 1885. In the 
latter part of 1884, or early in 1885, 


working with my brother, Eugene Cowles, 
we succeeded in reducing sand or silica, 
directly by the use of carbon alone, in 
the electric furnace we invented. 

“We also reduced many of 
rare elements, and shortly 
gan to 


other 
thereafter be- 


the 


the silicon-copper 


that is now on the market. 


manufacture 
Its de-oxidiz- 
ing value, in removing copper oxide, dis- 
had 
pointed out in the early literature. 


been 

An 
alloy of copper, with about 1 per cent 
Silicon, had been recommended as giving 
strong wires for telephone conductors, 
see Electrical Review, February, 1885. 


solved in molten copper, not 


BY C. VICKERS 


used had been 
duced by old chemical methods. 

“The first description published of the 
electrical furnace method was before the 
Aug. 28, 1885, meeting of the American 
Association for the Advancement 
by Prof. Chas. 
brother and myself. Another paper was 
published that was read by Prof. T. Sto- 
rey Hunt before the Sept. 10, 1885, meet- 
ing of the American Institute of Mining 
Engineers at Halifax, N. S.” 

Mr. Cowles organizecé the Cowles Elec- 
tric Smelting & Aluminum Co., and built 
works at Lockport, N. Y., in 1886, where 
were made alloys of copper with silicon 


“The silicon here pro 


ot 


Science, Mabery, my 


and aluminum, and where aluminum was 
produced in ingot and other forms by 
means of the electric furnace. 


Use of Siliconin the Brass Foundry 
The principal use of silicon in brass 
foundry practice is to produce solid cop 
per castings. Previous to its introduc 
tion it was impossible to cast copper. 
Copper called, 


course, made, but they were really alloys 


castings, so were, of 
of copper with zinc, or zinc and tin, and 
sometimes phosphorus. All of these de- 
oxidizing agents greatly reduced the con- 
Conse- 
quently, where high electric efficiency is 


ductivity of the copper castings. 


required, such castings are unsatisfactory 
It is a curious fact that electricity, which 
demand 


has caused the for castings of 
pure copper, has made such castings pos 
sible by creating the high temperatures 
necessary for the reduction of those ele- 


ments whose affinity for oxygen, makes 


them so valuable in removing that im- 
purity from the melted copper. 
As we have seen, it is some 20 years 


since silicon copper first became a com- 





mercial possibility. It is not, however, 
as well known to brass foundry practice 


as it deserves to be. 


Elimination cf Blow Holes. 


There are many brass founders who 
have never used it, others again who 
have used it, do not know how small 


a quantity will eliminate blow holes. 
To determine this point the following 
No. 


experiments were made: 


1—Scrap 





= 





“i 


= 
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cent of silicon-copper is capable of pro- 
ducing spongy castings, when carelessly 
melted. 

Remelting Scrap. 


Copper gates and other scrap which 
has been de-oxid’zed with 1 per cent silt 
con-copper, can be remelted several times 
without further addition of silicon, and 
give solid castings, provided proper pre 


cautions are taken in melting. 








ic. 1—A Motp 


copper (trolley wire) 25 pounds; silicon 
copper, four ounces. 

The castings were perfectly solid, the 
metal being easy to cast in sand. 

No. 2—Copper, 25 pounds; silicon-cop 
per, three ounces. 

These castings were solid. 

No. 3—Copper, 25 pounds; silicon-cop 
per, two ounces. 

Castings solid. 

No. 4—Copper, 25 pounds; silicon-cop 
per, one ounce. 
the 
not 


The castings were still solid, but 
head sank The did 
cast as well, as when more silicon was 
used. 


down. metal 


No. 5—Copper, 25 pounds; silicon-cop 
per, % ounce. 

The sprue head swelled slightly, and 
the castings showed pin holes. The quan- 
tity of silicon was insufficient. 

In the sixth experiment, 
copper were melted and % ounce of sili 
added. The 


were solid; the head shrunk as usual, al 


15 pounds of 


con-copper was castings 
though there was a tendency to show a 
few pin holes on the cope side of the 
This 


casting. represents the minimum 
amount of silicon that can be used to 
produce solid castings. This experiment 


that 


that it 
1% of 1 per cent of silicon-copper is suffi 


was interesting in proved 
cient to de-oxidize brass or bronze. 

In all these experiments the silicon-cop 
per was added to the molten copper, and 
the metal superheated five minutes before 
pouring. 
melting. 


Every precaution was taken in 
The metal at all times was cov 


ered with charcoal, experience has 


as 


proven that copper containing even 2 per 





FOR A Copper SLAs 
Hardening Effect cf Siliccn. 
In order to determine the effect of 
silicon in hardening copper, we melted 


copper, 10 pounds and silicon-copper, one 
pound. There was no such hardening ef- 
fect as would be with the same amount 
of 


ance 


tin. The castings had every appear- 
of copper; they soft, 
fracture inclined to fibrous, and the color 
internally 


pure were 


was a little lighter than pure 





copper. 
Silicon, therefore, does not harden 
l 
Te Fowniry 
I'tc. 2—Corper Fuse Bars 
copper like tin, neither does it change 


the color like zinc. Five per cent of zinc 
will change the red color of copper and 
incline it to yellow. One-fourth of 1 per 


cent of 


the 
copper color to the castings externally, 


silicon-copper will restore 


giving them the appearance of copper. 
Effect of Silicon on High Phosphorus 
Copper. 
Copper, so rich in phosphorus that it 


mak 


deprived of 


will cut into the sand of the mold, 
ing rough castings, can be 
such undesirable qualities, by the addition 


of silicon (14 of 1 per cent of. silicon- 


ci pper FP 


~~ No. 
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Strength of Copper. 


To determine the strength of copper, 
the following alloys were cast and tested: 

No. 1—Copper, 100 pounds ; 
per, one pound. 

The’ tensile strength was 23,000 pounds 
per square inch. 
2—Copper, 


silicon-cop- 


10Q pounds; silicon- 


copper, eight ounces; tin, 1% pounds; 
zinc, 14% pounds. 

The tensile strength was increased 26, 
000 pounds per square inch. 

No. 3—Copper, 100 pounds; zinc, sx 
pounds. 

Tensile strength 24,000 pounds per 
square inch. 

No. 4—Copper, 10) pounds; phosphor 


us, 114 pounds. 

Tensile strength 17,800 pounds per 
square inch, 

None of these alloys were remarkable 
for strength, though possibly better re 
sults might have been obtained by the 
use of ingot copper in place of the scrap 
trolley wire that was used. 

No. 4 was very low, showing it con 
tained too much phosphorus. It 
made purposely very hard, being a cop- 
All these test 
bars were cast without any special pre 
cautions in the way of securing castings 
free from flaws, the idea being to find 
out what could be expected in the way 
of tensile strength from castings made 
in the ordinary manner by the ordinary 
molder, and as such they are fairly repre- 
sentative. 


Was 


per used for special work. 


Bronze Test Bar. 


A bronze test bar cast at the same time, 
the manner, of 
comparison, possessed a tensile strength 

35,000 pounds per square inch, which 
proved to our satisfaction that the cop 


in same for purposes 


per bars were as good as could be ex 
pected without the exercise of greater 
care in the selection of the metals, and 
in molding. 


Molding. 


the action 

It makes dross and 
the to. shrink 
This shrinkage can be con 
trolled by risers or feeders suitably placed 
To dross the 
in all cases be gated at 
the lowest point, preferably with a horn 
To prevent scum the metal must 
enter the mold quietly without agitation 
It is best, therefore, for it to enter by 
one gate only. Should there be two o1 
more gates, the various streams of meta! 
are liable to impinge against each other 
producing agitation of the metal and con 
sequent scum in the casting. 


Silicon has much 


copper as aluminum. 


same on 


and causes metal 


abnormally. 


scum, 


on heavy castings. avoid 


castings should 


gate. 


Many copper castings take the forn 
»f slabs. illustrate the method o 


gating we will imagine we have such 


To 
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slab to make and we will suppose it 
is 2 feet long, 6 inches wide and 1 
inch thick. 


The casting must be poured from the 
‘bottom up” with any copper conta‘ning 
silicon or aluminum; but a flat slab has 
no “bottom” in the sense that a deep 
We, 
this difficulty by inclining the mold and 
rating at the lowest end. The metal 
nust then climb a hill and does this 
lowly and gradually without any agita 
ion, thus producing a smooth, clean cast 


casting has. therefore, overcome 


Ing 
lis. 


Fig. 1 of the mold 
hrough sprue and feeders. It will be 
een that the pouring head is built up 
» obtain pressure sufficient to force the 


shows a section 


netal up the hill and fill up the feeder. 
his placed on the highest 
point of the casting, and should be gen- 
dimensions. In this case the 
asting being only 1 inch thick, a three- 


feeder is 
rous in 


inch feeder would probably be sufficient 
to hold it up; but if the casting were 
2 or more inches thick, or had heavy 

ctions in it, a much heavier feeder 
would be required. The gate connection 
and casting should be 
large enough to give the casting the bene- 


etween feeder 
of the mass of metal in the same, so 
at it will remain open and permit of 
e fluid metal in the feeder to seep back 
the casting to make good the shr‘nk 


re 





am 
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Effect of Small Feeders. 


f the feeder is too small, the casting 
ll be “shrunk;” that is, there will be 
llow places or depressions on top of 
heavy sections. Sometimes it may 
m difficult to prevent this, but it can 
done by a proper disposition of risers 
feeders, and by making them suffi- 


tly large. 
Casting Small Sections. 


he method of running the metal up 
is good for floor work as stated, but 
the case of smaller castings it is not 
vs feasible, to build up the head to 
e the metal up the hill, neither is it 


iys necessary to have risers at the 
r end, 
the case of such castings as fuse 
which are copper castings with 
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grooves, or slots running lengthwise as in 
Fig. 2, they can generally be made in 
the usual brass molder’s standard flask, 
12 x 18 inches, and become incomparably 
better when the metal is run up hill. 

To accomplish this, a long runner is 
rammed up between the two patterns in 
on this 
runner at the highest end of the mold— 
the end that is tilted up—and the gates 


the nowel, the sprue is placed 


are cut from the runner to the castings 
at the lowest end—the opposite end from 
the sprue—so the metal is carried by the 
runner to the bottom of the mold, where 
it enters the castings, gradually rising up 


hill. 





B 
lic. 3—Corprer CASTING 
Shrinkage. 
To control shrinkage a heavy shr-nk 
ball is placed in the cope on top of the 


runner where the connected. 
Without this shrink ball there would be 


a hole 


gates are 


when the gate is removed or a 
depression in the cope side of casting. 
method of will 


any 


produce 
kind of 


copper and is equally as valuable for a 


This running 


nice clean castings with 


5 per cent zine-copper, as for silicon. 


Horn Gate. 


For deep castings the horn gate gives 
best 
electrical work 


results. Some copper castings for 

have large flanges which 
rise high into the cope, and run deep into 
the nowel, and if the casting is gated so 
the metal must plunge to the bottom of 
this flange, “drossy” and “skummy” cast 
Therefore, a horn or 
should 
the deepest part of the flange, and a small 
riser be taken off the top of the same. 


ings will result. 


other suitable gate connect with 


If there are angles where thick and thin 
sections join, heavy feeders will be neces 
sary at these points to prevent shrinkage 
cracks. 
Sometimes the risers will have to be 
placed right on top of the casting, the 
same as for steel, and such risers must 
be larger in proportion to the part they 
are to feed, than would be required for 
Should the riser be too small, the 
will prove it by 


steel. 
means of a 
shrinkage cavity right under the same. 
A round copper cast. 4 inches 
in diameter and 15 inches long. The 
molder “drew” the pattern to 20 inches, 
to give a 5-inch sullage head. It 
molded perpendicularly and 


casting 


bar was 


was 
when 
head was cut off, a pear-shaped cavity, 
in diameter, found in the 


2 inches was 


casting directly under the feeder. 


the 





Shrinkage Cracks. 


Shrinkage cracks are another disease 
to which heavy, pure, copper castings are 
exposed at places where a heavy flange 
connects with a thinner part of a cast- 
ing or where any heavy section is joined 
to a lighter one forming an angle. This 
is the danger spot, and that is the place 
to put a feeder, which will always remedy 
the defect, provided the feeder is large 
enough. 


Silicon-Ccpper as a Deoxidizing 


Agent. 
Figs. 3, 4 and 5 are examples of cop 
pes castings in which 1% per cent of 


silicon-copper was used to de-oxidize the 
metal. Fig. 3 was cast in the same man- 
ner as Fig. 1. It was run by a horn 
gate at A, the feeder being placed on the 
end B, which was the highest point of 
the casting. When first cast, the feeder 
was too small and the casting shrunk at 
C. Heavier feeding remedied this trou- 
ble. 

Fig. 4 had a tendency to 
at D. 
flange 


“ 


shrink crack” 
This was molded on its side, the 
being perpendicular. A heavy 
feeder on the back of the flange insured 
good castings. It was gated on the bot 
tom of the flange with a horn gate. 

lig. 5 is a troublesome shape, as it 
would crack at E and H. 
mately 


It was ulti- 


made successfully, by being 
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Fic. 5—Copper CASTING 


molded on edge, a heavy wedge-shaped 

shrinker being placed at K and a feeder 

at H. It was poured from the bottom 

with a horn gate. 

Effect cf S:liccn-Copper on Bronze. 
To test the effect of silicon on bronze 

the following alloy was tried: 

1%4 pounds; 

zinc, % pound; lead, 6 ounces. 


Copper, 16 pounds; tin, 

This is a good medium hard bronze. 
To this was added 12!4 ounces of silicon 
copper. Part of the alloy was cast in 
ingots and part in sand. 

The had a fine appearance, 
smooth on top, with a depression in the 
center, but the sand castings came out 
covered with a white deposit, which was 
The 


castings were exceedingly dirty, being full 


ingots 


not removed by chilling in water. 


of white dross (silica). The fracture was 








inclined to the crystalline, and the color 
of the metal was yellowish red. 

The castings were of no value, they 
were remelted and again cast without 
any improvement in the sand castings. 
The ingots were of a bright appearance 
with a dense fracture of a grayish drab 
The strength of the metal was 
not improved by silicon. 

This alloy was tried a second time, the 
copper being reduced to four 
The castings still showed white. 


color. 


silicon 
ounces. 
They were remelted and improved to a 
natural bronze color, with no external 
trace of silicon. 

To determine the cause of the white 
dross, the following experiments were 
tried: 

No. 1—Copper, 30 pounds; tin, three 
pounds and five ounces; silicon-copper, 
one pound. 

This alloy cast well, the castings be!ng 
bright and silvery with a reddish tint. 


O MAKE ordinary small castings 
at a low cost is not a very difficult 


task in these days of improved 
inethods, but to be able to keep down the 
cost when some casting is to be produced 
at a low price is an entirely different 
problem. 

For instance, if it is an ordinary gated 
pattern for which a plaster follow board 
is all that is required, it is very easy sal 
ing, but if it should be a pattern of pe 
culiar shape requiring a three-parted flask 
and perhaps one parting to be made by 
hand for every mold made, it is not quite 
so easy to know how one is going to 


succeed. 
Small Difficult Casting. 


I have a particular pattern in mind 
which caused considerable grief in our 
foundry before we were able to get any- 
thing like good results. It was a small 


casting weighing about three pounds 
which was hollow, much like a shoe for 
a well bucket sheave. We tried various 
methods of ramming up with two follow 
boards with openings at the ends to ram 
in sand. We also tried one follow board 
to form the parting on only one side of 
the pattern making one parting by hand. 
As the shape of pattern was very irregu- 
lar, we soon found that this way of mak- 
ing the casting would put us out of busi- 


ness in a very short time as a molder 
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The fracture was not homogeneous, and 
a 14-inch test bar when broken showed a 
light brown spot in the center surround- 
ed by a ring of grayish metal. 

No. 2—Copper, 10 pounds; zinc, five 
pounds; silicon-copper, eight ounces. 

The castings were bright yellow exter- 
nally, and very tough and ductile. A 
14-inch test bar was sawed half through 
and bent double, but would not break. 

No. 3—Five pounds of No. 1 and five 
pounds of No. 2 were melted together. 

The castings were free from white de- 
posit, a trifle drossy, but careful gating 
would eliminate this. Alloy of no par 
ticular value. 

No. 4—Copper, five pounds; lead, one 
pound; silicon-copper, four ounces. 

This alloy will not cast in sand. The 
castings were heavily coated with white 
powder, and full of surface holes filled 


with the same. Lead, therefore, seemed 


MOLDING A DIFFICULT CASTING 


A Simple Method of Making a Complicated Section 
Which Greatly Reduced the Cost of Production 


could not possibly make over 1Z molds 


a day, four patterns in a flask. 
We finally devised a method that may 




















Fac, 1 


CASTINGS 


A GAtTrF. oF Four PATTERNS. THE 


ARE SHOWN BELOW 
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to be the cause of dross in silicon-bronze 
and to determine this with certainty a 
fifth alloy was tried. 


To six pounds of No. 3 alloy were 
added two pounds of No. 4. The cast 
ings were similar in every respect to No. 
4. This, and further experiments along 
this line, removed all doubt that lead, 
even in minute quantities, must be ex 
cluded from all alloys containing silicon 


In conclusion, I repeat that silicon has 
much the same effect on copper alloys 
as aluminum, with the difference that 
its bad qualities are more easily over 
Silicon, like aluminum, .exercise 
the greatest influence on the copper-zin 
alloys, and to me there is no doubt that 
if this influence were better understood, 
by the makers of the yellow brass cast 


come, 


ings, there would be a decided increas 


in the consumption of silicon-coppe: 





BY H. J. PFAINDLER 


not be new, but is, nevertheless, interest 
ing. Tig. 1 shows a gate of four pat 
terns; Fig. 2 shows one-half of four pat 
terns which are gated and setting in one 
follow board, and four half patterns in 
the other follow board. The follow 
boards. are fitted with butt hinges which 
have loose pins in them. These boards 
are set edge to edge on the bench and 
rammed up in the regular way, and struck 
off with a thin hard wood strike. 


The Patterns. 


As will be seen in Fig. 2, the pat- 
terns are split exactly in the center 


and are sunk in the hollow boards 
just far enough to have their up- 
per edges come flush with the: top 


edge of the follow boards. This 
permits striking off all surplus sand. The 
boards are then closed together by setting 
both up on edge at the same time, as 
shown in’ Fig. 3. This operation is very 
much like closing a book, thus avoiding 
any chance of the patterns dropping out 
of place. Both pins are then pulled out 
of the hinges and one board lifted off, as 
shown in Fig. 4, giving a perfect parting 
to every part of the patterns. The cope 1s 
then put on and the sprue is set in place 
and rammed up in the regular way, put- 
ting on a bottom board and rolling over, 
removing the other half of the folloy 
board which makes the parting for tlie 
other side of the patterns. Everything 


<= 
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is then ready for the drag to be rammed 
up and lifted off. The four loose pat- 
terns are then drawn out, drag closed 


down and the whole flask rolled over 
again. Then the cope is lifted off and 


four gated patterns removed. The cope 
is next returned and the mold is finished. 
This may seem a very long process 
to go through, but when everything is in 
working order it is a very rapid way of 
making this sort of a casting, as any one 
can prove by trying the old way and then 
the other. By using this method we are 
able to get 33 molds a day, as compared 
with 12 by the former method. We also 
get a much better casting as all parts are 
rammed and not tucked as is necessary 
in nearly all three-parted jobs. We found 
from experience that it was not pract-cal 
to gate patterns for both boards as a 
very slight wearing of the hinges on the 
follow boards moved the patterns out of 
place when the two boards were closed 
together, and they would not match up 
well. By leaving four halves loose in 
ne board they easily adjusted themselves 
to their places when coming together. 
No matter how irregular the shape of 
the pattern, by the use of the two follow 
boards in this way a very complicated 
casting can be made almost as easily as 
if the pattern were plain along the part- 
ng lines. 

DIFFICULTIES EXPERIENCED 
MIXING DIFFERENT GRADES 
OF IRON. 

By R. H. McDoweLi 

Foundrymen generally experience con- 
siderable difficulty mixing iron to secure 
rtain desired results. The use of fer- 
alloys is also misunderstood by many 
practical founders, and notwithstanding 
‘ fact that directions are carefully fol 
_lowed results are not as they should be. 
[he furnace operators are often at fault 





























Fic. 2—ONE VIEW OF 


Four GATED HALF PATTERNS IN ONE FOoLLoW BOARD, AND 


Four HALF PATTERNS IN THE OTHER 


inasmuch as they frequentty fail to clear- 
ly indicate the mixtures for which their 
brands are best adapted, and the chemists 
do not outline the proper use of alloys 
which have already overcome many of 
the difficulties that beset foundry work. 


Fusing of Iron. 

Many mixtures of different grades of 
iron fail because the laws controlling the 
fusing of are ignored. Mixtures 
frequently fail, not because the iron and 
alloys are not of the proper quality but 
because the foundrymen believe that their 
work has been done 


iron 


when the propor- 
tions are used as directed and the charge 
has been dumped into the cupola. When 
the castings are cleaned it will frequently 
be found that conditions have not been 


changed and that the difficulties that were 


to have been overcome, still exist. The 
foundrymen seek explanation from the 
chemist and furnace operator and are 
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BOARDS ON EDGE 


BEFORE CLOSING 


given the same old story about mixtures, 
with possibly a suggestion of some slight 
variation in the proportion of the irons 
and alloys. Conditions under which 
these alloys combine or fuse into a hom- 
ogeneous mass are wholly ignored. 


Combination of Alloys. 


And what are these conditions? When 
the various elements necessary to make 
cast iron are combined to show a smooth, 
even grain, the structure being the same 
throughout the mass, we say that the 
homogeneity of these elements is 
fect. 

Note the exception. 


per- 


Phosphorus will 
form a perfectly homogeneous mass with 
iron under certain conditions, but if sili- 
con or manganese is tried under the same 
conditions the results would be entirely 
different. 

To illustrate, we will assume that a 
good clean grade of cast iron will melt 
at 1,400 degrees Cent. When I say a 
clean grade of iron I mean one showing 
the following analysis: Total carbon, 
1.05 per cent; combined carbon, 0.15 per 
cent; silicon, 0.85 per cent; sulphur, 0.02 
per cent; phosphorus, trace. 

If this grade of iron melts at 1,400 de- 
grees Cent. and to this is added iron con- 
taining 1 per cent of phosphorus it will 
melt at 1,300 degrees Cent. If to this is 
added about 2 per cent of silicon the 
melting point will be raised to 1,500 or 
1,550 degrees Cent. A high phosphorus 
iron will melt at the lowest temperature, 
a high carbon iron next, a high sulphur 
iron next, and a high silicon iron requires 
about as high a temperature to melt as 
any of the iron alloys in use in foundries. 


Alloying Phosphorus. 


This means that to alloy phosphorus 
with cast iron it is not essential that the 








iron is melted hot to form a perfectly 
homogeneous mass, but to alloy silicon 
with cast iron for the purpose of reduc- 
ing combined carbon, it is very essen- 
tial that the iron is melted at a white 
heat that it will be fluid enough to per- 
meate the entire mass and combine with 
the carbon and reduce it to the graphitic 
state. 

Since it is known that it requires a 
white heat to melt silicon does it not 
follow that to alloy silicon with iron, it 
will be necessary to raise the tempera- 
ture of the iron sufficiently to thoroughly 
liquify the silicon or it cannot permeate 
the mass and do its work? 

Again, to soften a high carbon iron 
with silicon it is well to know that the 
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present should depend on the depth of 
chill required. The iron must be low in 
sulphur. 

Second—A good grade of coke, low in 
sulphur and ash. 

Third—A temperature above the melt- 
ing point of silicon and manganese, which 
is a white heat: 

Iron high in graphitic carbon means 
that the iron has a high percentage of 
carbon within its structure but the great- 
er portion of it is rendered inoperative 
in the iron as it has entered in combina- 
tion with silicon forming a compound 
which has no hardening effect on the 
iron like the carbon, by itself, would 
have. 

If manganese is introduced in this iron 


Fic. 4—FoL_tow Boarp LIFTED OFF AFTER THE PIN IN THE HINGES HAS BEEN REMOVED 


higher the temperature. of a high carbon 
iron is raised, the weaker becomes its 
affinity for carbon and iron, and the 


stronger its affinity for carbon and sili-- 


con. 
Use of Manganese. 


Many foundrymen are using manganese 
for the purpose of producing a chilled 
surface on castings and are complaining 
because the chill is not deep enough or 
it is uneven, or the chilled portion seems 
to be distinctly separated from the inner 
or unchilled portion. 

What conditions are essential to pro- 
duce a deep chill on a casting? 
First—Iron high in graphitic carbon 
with a fairly high per cent of combined 
carbon. The amount of graphitic carbon 


and the temperature is high enough, the 
manganese will combine with the sili- 
con liberating the carbon; when a sudden 
chill is brought to bear on the liquid iron 
containing this free carbon, it is driven 
into combination with the iron forming 
the chilled surface on the castings. 


Depth of the Chill. 


The depth of this chill depends largely 
on the amount of free carbon in the iron. 
If the chilled surface blends gradually 
into the inner or softer iron it shows that 
the fusion and chemical changes have 
been thoroughly carried out. If the 
chilled portion of the casting shows a 
distinct line of separation between it and 
the unchilled portion it reveals an im- 
perfect fusion and a high percentage of 
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impurities which may have been expelled 
had the fusion been perfect. 

Note the effect of imperfect fusion 
and certain impurities in the iron in at- 
tempting to secure a chilled surface. 
Manganese and silicon fuse at a white 
heat but like iron, manganese will com- 
bine with sulphur at a temperature far 
below the fusing point of iron, but after 
this combination has taken place the fus- 
ing point of the sulphide formed rises to 
nearly that of manganese. Therefore, if 
the coke or iron has an excess of sul- 
phur, the manganese added to reduce the 
graphitic carbon will combine with the 
sulphur and pass off with the slag, the 
graphitic carbon remaining the same in 
the iron and consequently there is no 
chill. 

If the iron is melted at a temperature 
above the melting point of manganes« 
sulphide, the sulphide will be decomposed 
and the sulphur driven off leaving th« 
manganese to do its work with the gra 
phitic carbon, but the work will not b 
as well done as it would have been had 
there been no sulphur to contend with. 

A closer study of these many impor 
tant points will help foundrymen out of 
their troubles and will add many dollars 
to the profit account instead of placing 
them at the debit side of the ledger. 


STUDENTS WILL STUDY THE 


CUPOLA. 

Officers and students of the metallurgi 
cal department of Columbia university 
are carrying on a series of studies upor 
cupolas in the neighborhood of New 
York city, in order to learn, if possibk 
the effect of different heights of fue! 
bed and thicknesses of charges of iron 
and coke on the fuel economy of melting 
The purpose is not to investigate any 
one foundry in detail, or to vary the prac 
tice in any cupola, but to obtain data 
on several different cupolas to get 
complete a basis for comparison as pos 
sible in this way. Besides the dimen 
sions of the cupolas and their parts, 
pressure of blast, weights of charges, 


- etc., measurements will be made of the 


actual temperature of the iron, and, 
possible, the actual volume of blast an’! 
a limited number of analyses of the gase; 
from the top. Any suggestion or assist 
ance from foundrymen will be gratefully 
received and should be addressed to the 
Department of Metallurgy, Columbia uni- 
versity, New York. 


MANGANIN. 

This alloy is made up as follows: 
Copper, 82.12; nickel, 2.29; iron, 0.57 
and manganese, 12. It is used for 
electric resistance boxes and owing ‘o 
the presence of nickel has a _ very 
high fusion point and an extremely 
low coefficient of temperature. 














THE ADVANTAGES OF CORE MOLDING 


This Method of Making Molds Effects Great Economies 


in the 


a WITH the ex- 
1 ception of repe- 
tition 
which is mostly 
made on = ma- 
chines, molding 
methods are 
trite, 
dating, 
eal processes, 
untrammeled by 
the mechanical 
niceties. Indi- 
viduality, orig- 
inality and “at- 
mosphere,” are still within the range 
of foundry practice, as molding is 
one of the few trades in which 
pride of craft is not wholly dead and the 
creative powers have full scope. On oc- 
casions, the molder may blow meditative 
smoke-rings around a knotty problem; 
may see visions of form and color like 
any other artist; may work out: the har- 
mony of mind and matter in his own 
way, and with his own tools and methods, 
may produce “high art,”—even from the 
pit, conquering in the battle with the 
clements, at the furnace mouth, or on 
the sand heap, and finally reaching his 
ultimate triumph when the finished cast- 
ing proves its value in the service of hu- 
manity. Thus does the molder justify 
his calling and uphold the dignity of 
labor. 

Having paid this tribute to the molder 
nd his methods,—the molder, who is so 
frequently execrated as a fumbler, and 
his methods, which are so often treated 
as # in algebra,—the writer feels he can 
the more freely present some thoughts 
on core molding, an ideal foundry proc- 





w ork, 


accommo- 
recipro- 


s, to the candid judgment of the prac- 
tical foundryman. 
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Fic. 2—Core Box 


Foundry — Adaptability 


Core Molding. 


Of all the methods of making molds, 
the least popular is undoubtedly what, 
for want of a better term, we have called 
core molding. 

The beginning of this new but unde- 
veloped feature of modern foundry prac- 
tice may be traced to the use of “cover 
cores” and “loam cakes,’—makeshifts for 
the regular cope, or to save an additional 
parting at some necessary joint or loose 
A core is gen- 
erally defined as that part of the mold 
which determines the internal form of 
the casting. In the ordinary routine of 
sand molding the cavities desired in the 


piece on the pattern. 
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Fic. 1—CircULATING PUMp CHAMBER 
PATTERN 


casting are attended to by the core mak 
ing department, but when the external 
parts have to be dealt with, molding— 
green sand, dry sand, loam—is the only 
way. 

Core molding is a new departure sig- 
nifying the process of making molds from 
cores, or sand pieces made by the use 
of core boxes, to form the external as 
well as the internal figure of the cast- 
ing. 

Since the core means the heart of any- 
thing, to talk about external coring may 
seem nonsensical. Not being clever 
enough, however, to coin a new word for 
this process, core molding, or to be more 
explicit, core box molding, may apply, 
even although there may be a great deal 
more of patternmaking and core mak- 
ing than actual molding in the work by 
this method. 

A great many foundrymen dislike to 
hear much about cores; they have an 
idea that cores and catastrophies keep 
company. Some have deeply rooted con- 


to Various Castings 


BY J. F. BUCHANAN 


victions that a core leaves one kind of 
a hole in the casting and a bigger kind 
of a hole in the profits. Others have 
doleful presentments as to the fickleness 
of cores in general and the migratory 
tendencies of “jacket” cores in particular. 
All the traditions of the trade and the 
natural bias of the foundryman’s experi- 
ence are consequently against the free 
use of cores in any case. But as for 
molding with cores the idea conjures up 
visions of extravagance, worry and dis- 
appointment, and it seems to accentuate 
the foolishness of introducing pattern- 
maker's theories into our ordinary and 
comfortably established foundry practice. 
Such are the off-handed opinions of those 
who have not given careful study to the 
core box method of getting out castings. 


Skeleton Patterns. 


Readers of THe Founpry have already 
been well informed of what can be done 
in the way of molding large pulleys, fly 
wheels, lathe beds, floor plates, etc., with- 
out patterns in the ordinary sense of the 
term. A skeleton, or a few loose bars, 
arms, ribs or web pieces, and roughly 
made core boxes, may be made to serve 
the purpose of a highly finished, ex- 
pensive pattern, and, at the same time, 
reduce the labor and material cost. With 
the intent of trying to break down some 
of the unreasonable prejudices already re- 
ferred to, and to stimulate the general 
study of the principles involved, the writ- 
er has chosen a few of the simplest ex- 
amples in his experience, to illustrate the 
uses of core boxes in avoiding practical 
patternmaking difficulties, and the con- 
venience of core molding in foundry 
practice. 
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Fic. 3—SECTION OF THE MOoLp FoR CIrR- 
CULATING PuMp CHAMBER 





Pump Chamber Casting. 


It is an unusual proceeding to cast 
the guard on to the bottom of the cir- 
culating pump chamber, Figs. 1, 2, 3 and 
4. As it was necessary in this instance, 
either the patternmaker or the molder 
was bound to have some extra trouble to 



































Fic. 4—CircuLATING PUMp CHAMBER 
CASTING 


get it out. After a consultation between 
the two, it was decided that the sim- 
plest and safest way for both parties, 
was to lengthen the pattern diameter at 
X to form a print and then make a 
core box containing the grid portion. 
Fig. 2 brings into relief the first im- 
portant gain of the outside coring meth- 
ods, as loose pieces, with their accom- 
panying troubles, are avoided in the pat- 
tern. Every loose part in the make up 
of a pattern shortens the life of the same 
and increases the difficulty of obtaining 
true castings therefrom. 

The difficulty of keeping these pieces 
in correct register while ramming the 
mold, and the awkwardness of withdraw- 
ing them, adds considerably to the mold- 
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PATTERN BLOCK FOR PUMP 
CASTING 
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ing risks and expense, chiefly by weak- 
ening the mold and making patching in- 
evitable. By butting cores 1 and 2 to- 
gether in the mold, a more accurate and 
economical casting would result than by 
having an independent mold part for the 
guard on the end. It should also be evi- 
dent from the sketches, that the work of 
patternmaking is simplified. 


Another Pump Casting. 


Figs. 5 to 9, illustrating another kind 
of pump casting, provides a good exam- 
ple in the next stage of the core molding 
process. In the first example a print was 
added to the outer part requiring the core 
for its formation, but in the second, which 
is a more advanced type, the whole of 
the pattern becomes, to all intents and 
purposes, a print. Another advantage is 
here revealed in the fact that skilled 
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Fic. 6—SECTIONAL VIEWS OF THE CORE 


Box 


molders are not required, only coremak- 
ers, to do this class of work. The pat- 
tern in this case is a solid block with 
only the bottom outline of the intended 
casting cut in, as shown in Fig. 5. The 
bedding down of the pattern block, and 
-the making and placing of two cores, 
inner and outer, Figs. 6 and 7, completes 
the labor of preparing the mold, Fig. 9. 
The gate is cut in a “cover core.” 


Propeller Wheel. 


Having shown the easy gradation from 
the pattern and core method of molding, 
we are now prepared to consider whether 
the pattern might not be dispensed with 
altogether. The propeller wheel is a 
standard piece of work in marine engi- 
neering, and the methods of making it 


have been pretty well standardized. The 
idea of molding by cores, as applied to 
propeller wheels, is novel; and as I have 
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proved by actual experience, it is practi 
cal, economical and mathematically 
correct. 

For large propellers the truest and 
safest method of building the mold is, 
undoubtedly, the loam molder’s methods ; 
but for medium and small-sized wheels, 
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say from 4 feet in diameter down, the 
cored mold has many advantages over 
the other sand molding methods, in the 
ramming, fitting, handling and accessi 
bility of the parts. No drawbacks to the 
mold and less fin to the casting, and the 
patternmaking expense reduced to the 
making of one-half core box, Fig. 11, 
and the blade pattern, Fig. 10. For a 
three-bladed propeller six cores are made 
from the box, Fig. 11, three with the 
blade pattern in position (tops) and three 
without (bottoms), Figs. 13 and 14. 
These illustrations show how the cores 
are set out and fitted together to make 
the mold. The internal prints are tinted 
white, and the core sections are loosely 
arranged on purpose, to show the joints. 

The molding labor is small in compari- 
son with the ordinary methods. It con 
sists in striking up a bed on which to as- 
semble and curb the cores ready for cast 
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ing. After the cores have been fitted in 
position, the ordinary means of binding 
the mold and casting are employed. The 
core making, which is about four-fifths 
of the work, is straightforward and sim- 
ple, with no pitfalls nor unforeseen in- 
tricacies. 
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foundryman the methods of making it 
are very ordinary molding processes. 
Here, it has been my aim to show how 
the principles of “the coming process,” 
core molding, may be applied to the old 
familiar castings and the ordinary proc- 
esses. 
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Fic. 9—SrEcTIONAL VIEWS OF THE GREEN SAND MOoLp 


Large Propeller Blades. 


For blades of large area, a plain grid 
core arbor, with screwed hangers, fa- 
cilitates the handling and setting of the 
cores. Finally, the gates are cut through 
the top print of the inner hub core as 
shown. Propellers made in this way are 
accurate as to pitch, and all the mold 
sections being made from one core box, 
they are perfectly balanced. 

The propeller wheel and how to make 
it, has always been a favorite subject of 
study with foundry operatives. It is a 
familiar casting, and to the 


average 








Practical Benefits of Core Molding. 


However, having shown the practical 
benefits of core molding as they apply 
to some of the most familiar castings, 
others may be led to study more minutely 
the convenience of assembling a few 
cores, instead of having to mold an in- 
tricate object. The foundrymen who are 
obsessed by the bugbear of patternmak- 
ing and core making costs will have to 
rearrange their ideas of economy soon. 
Core molding is not only a method of 
convenience for intricate castings; it is 
a method of economy with satisfactory 
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Fic. 11—SEcTIONAL AND PLAN VIEWS OF THE PROPELLER CorRE Box 





results. Castings by this method are 
equal to the best loam finished work and 
because a core mixture is used, the molds 
are more open and less liable to scab. 
No hard and fast rules can be laid down 


about any molding method. Sometimes 
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Fic. 1O—PLAN oF PROPELLER BLADE AREA 


loam is the most suitable method, some- 
times green sand or dry sand. 

One feature about core molding is its 
adaptability. It may be used in con- 
junction with any of the other methods. 
The first example we selected, Fig. 1, 
was a dry sand job. In the second case 
the mold proper (what there was of it) 
was in green sand, Fig. 9. 
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OF THE WHEEL 
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Bell Castings. 


As a further illustration of the possi- 
bilities’ of combining core molding with 
other methods, take the bell in Fig. 15. 
This is a loam job, but the crown hanger 
is much simplified if two half cores, Fig. 
Other 


uses of core molding must suggest them- 


16, are let into a print in the cope. 


«@ 


Fic 15—Betrt CASTING 


selves, as, for example, the multiple mold- 
ing of small flat top castings, by placing 
core molds, one above the other. 

Probably the best argument 
consideration of core molding 
is the fact that the molder, the pattern- 
maker and the coremaker are brought 
into closer touch when they are adopted. 
There is not the same danger of core 
molding becoming a mere fad when all 
hands are interested in discussing the 


for the 


methods 


merits and demerits of the process on 


a particular job. Molding is a progres 
sive art and the observant tradesman, 
if he uses his experience properly, will 
improve on the methods of his predeces 
sors, 
THE CUPOLA IN BRASS FOUND. 
ING. 
3y EpwaArp Kirk 

A series of tests have recently 
made to 
bronze, 


been 
determine whether 
etc., could be 
cupola as economically 
good results as in some of the other 
types of melting furnaces. These 
tests showed that the metal could be 


readily melted in the cupola and could 


brass, 
melted in a 
and with as 


be made sufficiently fluid to run the 
lightest castings. The average melt- 
ing ratio was 10 pounds of metal to 
1 of coke. The average loss on yel- 
low brass was 3 per cent and red 
and bronze 1 per cent, analy- 
ses of metal, before and after melt- 
ing, showed less change in the alloy 
than with some other types of fur- 
naces. Zinc and other metallic fumes 
were not great and the metal was 
melted as fast as the molders could 
pour it, and was as hot and fluid as 
desired. These tests showed that the 
cupola possesses many advantages for 
melting scrap and alloyed metals but 
was found to be deficient in making 
alloys of metals, as the more fluid 
metals melted more rapidly than the 
copper and it was found difficult to 
get the required amount of these met- 
als in the alloy. This difficulty could 
be readily overcome, however, by 
melting the copper in the cupola and 
the more fusible metals in iron pots 
or ladles, making the alloy in the 
ladle after the copper is melted in 
the cupola. 
Melting Borings and Turnings. 


brass 


Tests made with turnings, borings, 
etc., showed very poor results as the 
loss of metal was very heavy and the 
alloy of the metal after melting, un- 
satisfactory. These results could prob- 
ably have been improved had the 
turnings been placed in wooden boxes 
to hold them in a compact mass un- 
til they reached the melting zone, but 
this was not tried. 
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That the cupola can be utilized to 
advantage in the melting of brass 
and bronze is well known, and it has 
been used at the United States navy 
yard foundry, Washington, D. C., for 
a number of years for all heavy cast- 
ings. In the foundry of the Southern 
Railway, Manchester, Va., metal for 
all the brass and bronze castings used 
is melted in a cupola constructed for 
this purpose. In this furnace various 
new alloyed metals and also old met- 
als are melted. 

In many cases where brass and 
iron foundries are under the same 
management, the brass and bronze for 
heavy castings are melted in the cu- 
pola of the iron foundry with satis- 
factory results and the metal is pour- 
ed with the iron foundry ladles which 
are convenient for this purpose. 
When these ladles are used they 
should be raised to a red heat be- 
fore filling the first time. To pre- 
vent oxidation in the ladles, the metal 
should be covered with charcoal. 
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Fic. 16—SeEcTION oF HALF CoRE FOR 
BELL MoLp 


That the cupola possesses many ad 
vantages for brass foundry use there 
is no doubt, as it melts the metal at 
a low cost and there is only a slight 
loss. With a cupola, a brass foun- 
dry can be operated on the iron foun- 
dry system, and a full day’s work 
can be done on the molding floors 
before casting. Metal from the dump 
of the cupola, gangways, etc., can all 
be recovered by the iron foundry sys- 
tem of tumblers and separators which 
is not as a rule recovered from the 
ashes by the brass founder, and the 
per cent of metal lost in this way is 
considerable. 
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MEASURING THE CAPACITY OF LADLES 


An Easy Method of Ascertaining the Amount 


of Iron in Ladles 


OME time ago the writer had occa- 
S sion to use a six-ton ladle to pour 
a number of pieces varying in 
weight from 4,500 to 9,000 pounds, and 
as the pieces in question had to be made 
of special iron which could not be used 
in the other castings being made at the 
time, it was necessary to gage the amount 
taken in the ladle very closely. 

The ladle used was of standard size 
and was furnished by a very prominent 
foundry equipment house. The writer 
thought that undoubtedly a house of this 
character would have tables showing the 
capacity of their larger ladles at each 
inch in depth, and wrote them for this 
information concerning the ladle in ques- 
tion, receiving in reply the following: 
ladle in question has a ca 
acity of six tons, and you can approximate 
ts capacity at different depths as follows: 
When 1/3 full it will contain 2 tons of iron. 


When % _ full it will contain 3 tons of iron. 
When 4% _ full it will contain 4% tons of iron, 


Dear Sir:—The 


te. 
Trusting the information will enable you to 
btain the desired result, we remain, 


This reply was very unsatisfactory, and 
he information was useless as the taper 
n the ladle made it practically impossible 
to tell when it was one-third, one-half 
r three-quarters full. The writer, there 
fore, had to figure the capacity of the 
ladle at each inch in depth, and decided 
to construct a table showing the capacity 
f all the larger ladles in his possession, 
it varying depths, and also made a gage 
for measuring the depth of iron in the 
idles. This table and gage have been 
n daily use in this foundry for some 
ime, been found almost in- 
aluable, and knowing a number of foun- 
rymen who are experiencing the same 
rouble, thought tables and the 
nethod of constructing and using them 


and have 


these 


light be of considerable interest to’ the 


rade. 


Estimating Weight of Circular Cast- 
ings. 
In figuring these tables the writer im- 
roved on the original method in several 
ays. At first the old rule for finding 
ie weight of a circular plate was used 
multiply the square of the diameter by 
ie decimal 0.7854 and the quotient by 


Editor’s Note.—The first 
tween A. C, Hemist and C. 
ticle being awarded one-half 


prize was divided 
Vickers, this 
the first prize 


the contest conducted by THe Founpry, 


With a Gage 


0.2632). This gives the weight of a 
plate 1 inch thick, but afterwards this 
method was shortened by multiplying 
the decimal 0.7854 by the decimal 0.2632, 
thus obtaining a new decimal 0.206717, 
or practically 0.206, which reduces the 
square of the diameter of a circular body 
of iron 1 inch thick directly to pounds. 

This method is now used entirely by 
the writer in figuring the weight of cir- 
cular castings and this 
more than one-half. It can be given in 
the form of a simple rule as follows: 


shortens work 


To find the weight of a circular body of 
cast iron 1 inch thick, multiply the square of 
the diameter by the decimal constant .206. 


On account of the taper in the ladles, 











Bar 


BY A. C. HEMIST 


each inch had to be figured separately, 
and the resultant weights added succes- 
sively, thus giving the capacity of the 
ladles at each inch in their depth. This 
method was followed in constructing the 
table. 

Expansion of the Iron. 


A factor which at first caused consid- 
erable trouble was the expansion of the 
iron. It 


is a well-known fact that all 


metals expand as their temperature 


increases. The amount of their expan- 
sion varies with the different metals, and 
by experiment a co-efficient of expans on 
differs for 


has been determined which 


Gage Bar C 
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each metal, and is also different for linear, 
surface and cubical expansion. 

This coefficient really represents the 
percentage which any body of metal ex 
pands when the temperature is raised 
1 degree Fahr. 

The co-efficient for the cubical expan 
sion of cast iron is 0.00001850, and its 
pouring temperature is about 2,760 de- 
grees Fahr. Assuming normal tempera- 
ture to be 60 degrees then the actual 
change in temperature would be 2,760 de- 
eTees 60 degrees = 2,700 degrees. 

The formula for the cubical expansion 
of metals is as follows: 

V*? = V C; T in which V 
f volume of body. 


y= 


Cs Co-efficient of cubical expansion 


= increase 
Original volume of body. 

T = Increase in temperature in de 
rrees Fahr. 


Now if we assume our original volume 


be 100 inches, then substituting the 
alues in the above formula—V = 100 
0.00001850 X 2,700 = 4.995 inches, 


r practically five inches, and five inches 
5 per cent of 100 inches, therefore, a 
dy of from 60 de- 


Fahr. expands 5 


cast iron heated 
rees to 2 760 degrees 
er cent of its original volume, and so 
e find that a ladle will only carry 95 
r cent of its figured capacity. 

his was an unexpected revelation to 
1e writer, for in a ladle of 12,000 pounds 
gured capacity, the difference would be 
per cent of 12,000 pounds or 600 pounds 
1 amount which if missing in a cast- 
x would be a serious item. 

A stated 
writer 


this 
considerable 


\S_ previously 
used the 


ce as it was overlooked when the first 


expansion 
annoy- 


bles were constructed, and it was only 
ter these tables were found to give re- 
ilts which were too high and, therefore, 
nreliable, that the necessity of consid 
ng this important factor was discov 
d, and as this factor had to be con 
lered at each inch in the ladle’s depth, 
writer decided to incorporate it in 
constant 0.206 which was formed as 
viously shown. 
Rule for Ladle Capacities. 
\s stated above this expansion amounts 
5 per cent of the original volume of 
metal the 
ed 2,700 degrees, and as our old con 


when temperature is in 
nt was based on stationary tempera 
it is evident that the new constant 
be 95 per cent of 0.206 or 0.19570, 
tically 0.196. 
stant we 


3y the use of this new 
are enabled to construct the 
wing rule for ladle capacities: 


his gives us the capacity of the ladle 
unds. Wanted, the 
city of a ladle 32 inches in diameter 


For example: 
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DIAMETER OF LADLE 


[ron in 
ladle, 


inches, 46 47 48 49 


wnt wde 
— te 
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at the top, 28 inches diameter at the 


tom, 32 inches deep, the average diam: 


would then be 


= S 
? 
and the capacity of one inch would 
30 X 30 X 0.196 = 176.4 pounds, and 


32 inches would be 32 X 176.4 


pounds total capacity. 
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BOTTOM IN INCHES. 






































50 51 52 53 54 55 
491 531 551 572 594 
984 1,064 1,104 1,146 1,191 
1,480 1,600 1,660 h,#a0 1,791 
1,978 2,138 2,218 2,302 2,394 
2 479 2.679 2,779 R84 999 
2,982 3,099 3,222 3,343 3,469 3,606 
3,488 3,625 3,768 2,909 4,057 4,216 
3,996 4,153 4,316 4, 4,648 4,829 
4,506 4,684 4,867 5,050 5,242 5,445 
5,019 S.2h7 5,420 5,624 5,839 6,063 
5.534 5.753 5.976 6,201 6,439 6,684 
6,052 6,291 6,534 6,780 7,040 7,308 
6.572 6,832 7 5 7,362 7,647 7,935 
7.095 7.37 7 ) 7.9 8.254 8,564 
7,621 yf 8,225 8.535 8.864 9,196 
8.149 8 469 8.784 9.12¢ 9.477 9.831 
8,680 9,020 9 6 7 1 3 10,469 
9.213 9.533 30 1 317 10.711 11,109 
9,749 10,129 10 10,917 l 32 11,752 
10,287 10,687 6 11,5 11 ) 12,398 
10.828 11.248 11.668 12.1 | 83 13,047 
11,371 11,812 l } 12,7 ] 3 13,698 
11,917 12,378 12,841 l 13,844 14 
12,465 12,947 13 14 15 ) 
] 16 ) 14, 14 15,117 15,669 
13.569 14, 14 15 33.757 l¢ 1 
14,125 $ ) l ] l¢ 16,996 
14,683 ) 15,826 1 { 17 17,664 
15.244 1 16,431 17 17 1 
1 OR ] 4] 17 ] ) l 
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DLES AT Eacn INCH oF THEIR Dertu. F 
» 45,000 PouNps Capac! 
O adl ‘ ™ 
t- Ladle Taper a Factor 
r 
er oe 1 
Vhis I ad ¢ l plied nly to 
A ] ‘ ] 
total capacity of e, tor as pre 
as ear , 1 
viously st i ti ipe! 1 a ladle makes 
, 
‘ nm inch a separate p 1 the 
, , 
only w t t the Dp: 
. “a 8 , +} 
be city of la at varyi depths is to 
for tigure each inch separately, and add the 
results successively, To illustrate, take 
' 
the 


example above, and at the bottom the 
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, 


diameter is only 28 inches and 28 X 28 X 
0.196 = 
pacity of one inch at the bottom of the 
above sized ladle, and as the top diameter 
xX 32 XK 0.1% = 


153.6 pounds, which is the ca- 


is 32 inches, then 32 
200.7 pounds, which is the capacity of one 
inch at the top of the ladle. As 
this shows, there is a difference in ca- 


same 


pacity of 47.1 pounds per inch, between 
the bottom and top of this sized ladle, 
and this less at 
each intervening inch, yet this serves to 


although difference is 
show how great the difference would be 
between the capacity of any number of 
inches at the bottom and the same num- 
ber of inches at the top. 
Use of the Tables. 

The accompanying tables are b 
the 
114 inches to the 


ased ona 
ladles of 
foot or % of an 


taper in all different sized 


inch 


eer 
2 be 


Gaye Bare 
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pacity of the ladle at the corresponding 
depth. The sketch shows the gage for 
our 8,000-pound ladle which is 32 inches 
in diameter inside the lining at the bot- 
tom, and is 38 inches deep. As will be 
seen the same holder will do for all la- 
dies, but a different bar should be pro- 


vided for each ladle. This, how- 
ever, is not absolutely necessary, for 
if a bar is provided long enough 


to suit the deepest ladle it can be used 
on the smaller sizes as well by obtain- 
ing from the table the number of inches 
of iron it is desired to take, and setting 
suit the 


the gage by measurement to 


same. Or, this may be-varied by using 
a piece of iron bent at right angles and 
cut at the length which gives the de- 
sired amount in the ladle, as shown in 


the sketch, the length of the projecting 





to the inch. However, a ladle might dif- 


fer from this taper considerably without 
materially affecting the results. 

The dimensions given in the table are 
all in inches, and the sizes of ladles are 
based on their diameter inside the lining 
at the bottom. The lining of a ladle 
thickens with use, and when this thick- 
ening is sufficient to affect the results 


1 ] 


new measurements should be taken, and 


the column in the table corresponding 


Al- 


must also be made if the bottom 


to its new diameter must be used. 
lowance 


thickens. 
Gage for Measuring Iron in Ladles. 


The gage connection 


with this table, and the method of using 
saine is shown in sketch, Fig. 1. The 
gage consists of holder as shown in 
Fig. 2, and a bar of iron to fit the same 
with graduations one inch apart, each 
graduation being stamped with the ca- 


—, 


rHE AMOUNT OF JRON IN LADLFS 

piece will be equal to the depth of ladle 
minus the number of inches of iron it is 
sketch makes the 
method of using very plain. Any shape 


desired to take. The 


bar will do for a gage bar, but a flat 
bar about 1 x &% inch is preferred by the 
writer, and the sketch shows this kind 
of a bar in holder. 

Use of Gage Bar 
the holder set 
If it is desired 


4 


The sketch also shows 
at 5,508 pounds of iron. 
t 
same size ladle without using this form 
of gage, all that is necessary is to turn 
to the table find the for 
a ladle 32 inches in diameter at the bot- 


) gage this same amount of iron in the 


and column 


tom. Then find in this column the figure 
corresponding to the amount of iron it is 
desired to take, in this case 5,508 pounds, 
and look for the corresponding figure in 
the column denoting how many inches 
must be taken, which in this case is 25 
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inches. This depth can then be marked 
on the inside of the ladle, or can be 
gaged by any of the methods heretofore 
described. ; 

However, the gage as shown in the 
sketch is of so simple a construction that 
any shop containing ordinary hand tools 
can make one at very little cost and they 
afford by far the most convenient method 
of gaging. The construction is shown 
very plainly in Fig. 2, The numbers on 
the gage bars are taken from the ac- 
companying table and stamped on the 
bar at the proper graduation by means of 
The sizes of the ladles are 
determined at the bottom and gages are 
stamped with the numbers in a corre. 
sponding column of the table. The gage 
bars can be changed in the holder and 
also adjusted and held in proper posi- 
tion by means of the thumb screw which 
is shown. 

By means of one of these holders and 
bars to suit the different ladles which 
may be in any foundry it is possible to 
gage the iron in the ladles with absolute 
certainty, and thus reduce the chances 
f pouring short or of having to pig a 
large quantity of surplus iron. 


steel stamps. 


( 


BIRMINGHAM BRANCH OF THE 
BRITISH FOUNDRYMEN’S 


ASSOCIATION. 
The monthly meeting of the Bir 
mingham branch of the British Foun 
drymen’s Association was held at the 


Technical School, Birmingham, Jan. 25 


A. H. Hiorns delivered a lecture on 
“The Effect of Carbon on Iron” and 
dealt exhaustively with the important 
part played by this element in_ iron, 


out that it was practically im 
to obtain a sample of iron ab- 
solutely free from carbon, while there 
is no method for removing carbon from 
solid iron without destroying the iron. 
The carbon, however, is changed into 
different states by heat treatment. 

The percentage of carbon is the es- 
difference between steel and cast 
Pure cast iron is simply a more 
form of steel. By 
number of diagrams the 
lecturer traced the result of the con 
dition of the graphitic flakes upon the 
Mottled cast iron 
mixture of gray and white iron 
in which ether the graphite or the 
combined carbon might predominate and 
the metal is roughly intermediate in 
properties between the softness of tl 
gray and the hardness of the white iro 

Some attention was next given to tem- 


pointing 
possible 


sential 
iron. 
highly carbureted 


means of a 


strength of the metal. 


is a 


per carbon, which appeared to be an es- 
constituent of all strong 
irons. The lecture emphasized the im 
portance of an exact knowledge of tlie 
temperature at which the combined car- 


sential very 
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_bon is set free and the softening effect 


occurs. 

The high tensile strength of malleable 
castings_is due to the smallness of the 
carbon particles, the cohesion of which 
might be increased by mechanical work, 
and carbide of iron when present in mod- 
erate quantity, say 1 per cent, increases 
the tensile strength. 

Dealing next with diamond carbon the 
speaker said there appeared to be a close 
connection between graphite and the dia- 
mond, which was simply another form 
of carbon, and the most successful at- 
tempts to form artificial diamonds had 
been made with cast iron by making use 
f the pressure resulting from the in- 
crease of volume undergone by a mass 
f molten iron as it passes from the 
liquid to the solid state. 

The carbon particles of high density 
produced plunging carbon-saturated 
iron, at a high temperature into a bath 


by 
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of cold water appear to be real diamonds. 
If diamond carbon exists in hardened 
steel and white cast iron, the great hard 
ness of those metals might be attributed 
to its presence. 

Some attention was devoted by the 
speaker to the effect of chills on cast 
iron. In regard to the metal containing 
3 per cent total carbon the best effects 
in the depth of chill are obtained with 1 
per cent or less of silicon with less than 
YZ per cent phosphorus and about 1% 
per cent manganese. High silicon is con- 
ducive to more rapid chilling, and alum- 
inum reduces the depth of the chill. A 
little phosphorus is useful in chilled rolls 
to be used for cold rolling, but for hot 
work even a little phosphorus might 
prove a great evil in causing the metal 
to break more readily. 

R. Buchanan, the chairman, in open- 
ing the discussion said it had been a 
great pleasure to him to hear the car- 


15 


bon question discussed in its different 
phases. It was a matter of vital impor- 
tance to foundrymen to know the posi- 
tion, conduct and condition of carbon. 
If they could only know clearly what 
was happening in the casting in regard 
to carbon it would go along way towards 
completely 
controlling 
to include 


and 
They would have 
in their knowledge the influ- 
ence of other elements on the carbon, 
and then the product might be satisfac- 
tory. 


regulating the product 


the results. 


In the interesting discussion which 
had been in progress lately Sir William 
Crooks had pointed out that the diamond 
found in its natural state in South Africa 
was always in mud of a highly volcanic 
character, which indicated that the car- 
bon gases had been subjected to temper- 
atures of which we know absolutely noth- 
The 


two conditions necessary include a very 


ing, even with the electric furnace. 


high temperature and an intense pressure. 


LARGE CORES WITHOUT ARBORS 


Molding a Large Roll With a Sec- 
tional Core Consisting of Eight Parts 


THE piece of 
work [ will de- 
scribe is a large 
roll used in the 
manufacture of 
lard. This cast- 


ing measures 4 
feet in diameter, 
is 9 feet long in 
the body or drum, 
and about 13 feet 
over all, which 
includes a journal 
on each end. The 
metal in the body of the casting is 1% 
inches thick. One end of the casting is 
losed and the other end has three small 
nings, 4 inches in diameter. 

(hese small openings must provide the 
means Of escape for the gas created in 
cores while the mold is being filled 
with molten metal; also an opening to 

e out the sand and rods after the 

ld has been poured. This mold is 
tide and cast in an upright position as 

wn in Fig. 1, which is a cross sec- 
tion of the mold showing the details of 
work, 

The Pattern. 


he mold is made in dry sand. The 
iterns consist of a piain ring 48 inches 
liameter and 24 inches deep, and one 


litors’ Note-—This article was awarded 
h prize in the contest conducted by THE 
YDRY, 


end plate pattern with journal piece at- 
tached. The end plate pattern is used to 
form both the top and bottom end by 
lifting off the cheeks, after they have been 


rammed up, drawing the same out of the 





Pouring 
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Casting Pit 


The Foundry 


ROLL MoLo 


Fic, 1—S&rcTIONAL VIEW OF 


BY PAUL R. RAMP 


drag, and placing it on top of the cheek, 
and ramming up the coke. 

In using the ring part of the pattern, 
it is placed on the drag after the same 
has been rammed up and rolled over, and 
the first section of the lower cheek placed 
in position. The outside of this ring is 
rammed up to the top, when the ring 
about 8 

made, 


is drawn and an- 
followed by the 


ring being drawn up again and rammed. 


up inches, 


other ramming 
This method of ramming is continued un- 
til the upper joint of the top cheek has 
been reached. It is at this stage that the 
cheeks are lifted off, as described before, 
to permit the end plate pattern being 


drawn out of the drag. 


The Mold. 
shows a 


hig. 1 


mold ready for casting. 


this 
The anchor sup- 


cross section of 
ports that are rammed up in the drag 
are shown at A, and NN are the anchors 
that support the large cores. 
anchors made of soft steel with a 
coarse thread cut in them to prevent a 
leak at this point. 
in the bottom and top cores. 


These 
are 


arbor used 
This arbor 
is provided with prongs that extend to 
the surface of the cores, and form an 


B is an 


iron to iron bearing for the anchors. 


The Cores. 


The large core that forms the center 
of this casting is made in eight pieces, 





Fic. 2—Cores For Rott MoLp 
as it would be impossible to make this 
core in one piece and get the arbors nec- 
essary to hold it in shape out of the 
small openings in the end. 

This method makes it necessary to ex- 
ercise great care in properly joining each 
core and connecting the vents, as the gas 


rom the bottom core must pass through 


the seven cores 
from the core next to the bottom must 


above it, and the gas 


pass through the six cores above it, and 
so on until the vent passage reaches the 
top core, where it is taken off through 
the small openings. 

The result of any carelessness on the 
part of the molder in not carefully con- 
necting these vents, or, allowing the iron 
to force its way into the joints between 
these cores, can readily be imagined. For 
this reason the cores are placed on the 
drag, lined up, and the joints carefully 
filled 
dried. 
5 and 4, with the jo‘nts closed up, and 


with core sand, and thoroughly 


Fig. 2 shows cores Nos. 8, 7, 6, 


the cores Nos. 3, 2 and 1, ready for the 
same treatment. This also gives a good 
view of the upper and lower cheeks, and 
the cope at MM. 


form the three small openings can also 


The projections that 


be seen. 

Cores Nos. 1, 2 and 3 are not placed in 
position until after the lower cheek has 
been closed on, and the mold placed in 
the casting pit. 

Referring again to Fig. 1, FF represent 
the top anchors, six in number, made of 
%-inch wrought iron, and _ securely 
wedged down under a flange in the cope, 
that 


no anchors on the sides, as they are not 


provided for purpose. There are 


permitted in the casting which is shown 
in Fig. 3. 
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AND COPE, CHEEKS AND DRAG 


The Casting. 


castings must withstand 200 
pounds pressure per square inch, and are 
made from a special mixture of iron. 
The mold is poured through 12 small 
gates that lead to the pouring basin di- 


These 


rect to the mold. A riser is used on the 
end of the top journal, but is not essen- 
tial as the expansion of the cores takes 
up all the shrinkage in the iron. 

The fact that this mold affords such a 
limited space for all the gas generated to 
escape in so large a core, and that this 
limited space makes it necessary to de- 
vise a method of molding cores that will 
not require large arbors to hold them to- 
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gether in order to resist the enormous 
lifting pressure when the mold is filled,— 
which, in this case, is about 34 tons— 
and that the numerous core joints must 
be carefully taken care of, the high pres- 
sure specified requiring a good iron and 
a perfect casting, make this job an ex- 
ceed ngly interesting one. 


ALLOY FOR IRON AND STEEL 
CASTINGS. 


Bubbles and blow-holes in ingots of 
cast steel are chiefly due to the pres- 
ence of three gases, oxide of carbon, 
hydrogen and nitrogen. By adding a 
small quantity of aluminum at the 
moment of casting, the oxide of car 
bon is removed. The hydrogen and 
nitrogen may be removed by employ 
ing such metals as calcium, barium, 
strontium and lithium. It is preferabl« 
to employ these metals alloyed with 
aluminum so that all the gases are 
simultaneously removed. An alloy of 
aluminum and calcium, or of aluminum 
barium, etc., may thus be em 
ployed. A patent covering the manu 
facture of these 
been granted. 
other alloys containing up to 95 per 


and 
alloys has recently 
Aluminum-calcium and 


cent of calcium can be made by this 
process. 


ALKALI-PROOF METAL. 


Alkali-proof metal is cast iron con 
taining from 5 to 10 per 
nickel. All alloys 


tin, lead, aluminum, antimony or sili 


cent ol! 
containing zinc 


con are readily attacked by caustic al 
kalies. 
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TESTS OF VANADIUM IN CAST IRON 


-This Series of Tests Show that the Breaking Strength 
of Gray Iron is Increased by the Use of this Alloy 


OR A NUMBER of years admirable 
F reports on alloys have come from 

Europe, and among them one would 
occasionally see mention of vanadium 
and its remarkable effect on steel. The 
practical steel maker, however, know- 
ing the high price of this rare metal 
could only regret that vanadium had 
no commercial application. 

Since the discovery recently of enor- 
mous deposits of vanadium, more par- 
ticularly those in Colorado, matters 
have assumed a different shape. Prof. 
Hildebrand, of the U. S. Geological 
Survey, first located a deposit of van- 
adiferous sandstone in that ‘state, and 
this is now being worked extensively, 
and the ferro-alloy is made in this 
country. The supply of vanadium is 
practically unlimited. 

The properties of vanadium steel are 
as follows: The elastic limit is in- 
creased without an impairment of the 
ductility of the steel. That is, an ex- 
ceedingly strong steel is obtained with 
its softness still remaining. Coupled 
with these most valuable properties is 
another, and that is the extreme re- 
sistance to deterioration when the met- 
al is subjected to severe and: continued 
strains in service. It is non-fatiguing, 


and therefore an ideal railroad and 
rolling mill metal. 
It is but natural that attention 


should be drawn to this new candidate 
for metallurgic favor for foundry use. 
The very first casting which might 
be benefited is the car wheel, next, the 
various kinds of rolls; then alkali pots, 
pump parts, etc. 

To learn something of the effects 
f vanadium on cast iron, a series of 
tests conducted, using melted 
scrap car wheels for white iron, and a 
good machinery pig iron for a variety 
yf gray iron. A ferro-vanadium carry- 
ing high carbon was selected because 
t melted at a lower temperature, and 
vould also be cheaper for the foundry- 
man. Varying proportions were added 
o the ladle full of molten metal, first 
n lump and as this did not 
rive satisfaction with the small quanti- 
ies of iron used at a time, the alloy 
vas powdered before using. 

Inasmuch as vanadium, besides being 


were 


form, 


a great strengthener, is also a pow- 
the in- 
crease in strength obtained by its use 
might be attributed to the purification 
of the iron only, a further series of 


tests were included in which the ladle 


erful deoxidizing agent, and 


BY RICHARD MOLDENKE 


molds on end. The slightly varying di 
ameters of the bars resulting, how- 
ever, brought about a better method. 
Fairly heavy perforated metal sheets 
were cut to size and riveted up. A 
bottom was provided in similar man- 





was first treated with 80 per cent fer- ner. A little sand was rammed in the 

Table I. 
Burnt Iron—Gray. Burnt Grate Bars, Srove Iron, Etc. 
No vanadium added. . ; 

Broke at, lbs. Deflection, inches. Modulus of rupture. Analysis of No per cent. 

1 1,500 0.105 29,410 EN 6640440 0e<an' eee 

2 1,380 0.100 27,080 Pea kdiveeene caw 0.094 

3 1,060 0.070 20,720 PROGPRORUS. v0 6snsassas 0.638 

4 1,020 0.100 19,020 Manganese... ....secese: 0.35 
5 1,600 0.085 31,290 
Average 1,310 0.090 25,500 

0.05 per cent vanadium added (lump). 

3roke at, Ibs. Deflection, inches. Modulus of rupture. Analysis of No. 7, per cent. 

6 2,430 0.100 47,550 IR cece mnceeedune One 

7 2,200 0.100 43,030 Ca ee cunccwebads 0.095 

8 2,020 0.100 39,570 DONNIE 6 onc cccens 0.37 
Average 2,220 0.100 43,380 

ro-manganese in sufficient quantity to bottom, the pattern placed, rammed 

add 0.5 per cent of manganese, and up, and the pattern was withdrawn 


then the ferro-vanadium. In order to 
obtain some light on the deoxidizing 
power of vanadium, tests 
made with burnt metal, 
which are given in the 
tables. 

The test bars were of the 


were also 
the results of 
accompanying 


regulation 


by a spiral upward movement. The 
molds were then baked and afterwards 
poured. Striking the mold would drop 
the sand and test bar out, and another 
mold could then be made. Some 40 
of these perforated flasks were rammed 
up and dried for every run. 


Table II. 


Burnt Iron, WHITE, 
No vanadium added. 





Broke at, lbs. Deflection, inches. Modulus of rupture. Analysis of No. 11, percent. 

9 1,400 0.045 27,480 a dncs cevceacsawes 0.41 

10 1,480 0.050 28,870 Ere e 0.146 

11 1,440 0.050 28,170 PIOGGMATUR Sc s cicccccues 0.423 

—_—— —-—— ———. DROMNINNOS oe os cc een a 0.43 
Average 1,440 0.050. 28,170 

0.50 per cent manganese and 0.05 per cent vanadium (lump) added 

Broke at, lbs. Deflection, inches. Modulus of rupture. Analysis of No. 16, per cent. 

12 1,740 0.060 34,080 po eee 0.65 
13 1,650 0.050 32,300 
14 1,940 0.050 38,070 
15 1,940 0.050 38,070 
16 1,910 0.060 37,380 
17 1,680 0.050 32,840 
18 1,880 0.050 36,830 
19 2,140 0.060 41,780 
20 1,940 0.055 37,930 
21 1,780 0.065 34,770 
22 2,170 0.050 42,470 
23 2,160 0.060 42,190 
Average 1,910 0.055 37,400 

kind, as prescribed by the American The cupola was especially made for 


Society for Testing Materials, namely, 
1% inch round, cast on end, in dried 
molds. At first the molds were 
rammed up in the usual way in snap- 
flasks, and the shells 
allow setting up and 


arranged to 


pouring the 


the tests, 22 inches inside the lining, 
and built into a 


writer’s castle. 


corner tower of the 
The tuyeres were pret- 
ty close to the bottom, as but little 
iron was to be held at a time. 


A Sturtevant fan supplied the air, 
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power being obtained from a _ small Table III. 


gasoline engine. The cupola was but MAcHINERY Iron, GRAY. MELTED PIG IRON—NO SCRAP. 

o - 4 —_ ; ‘ ; No vanadium added. 
3 feet high above the spout, and was Broke at, Ibs. Deflection, inches. Modulus of rupture. Analysis of No. 
charged without difficulty. When the 1,980 0.095 

; 2,210 0.100 43,220 

asbestos charging door was lowered, 2,230 0.080 43.550 Phosphorus 

draft was very strong, as » flue 7 1,660 0.120 32,440 Manganese 
the lraft was very strong, as the flue 1'820 0.140 35,540 
in the tower went to the battlement —_— a 


Mi . ‘ rerage 1,980 0.105 38,68 
forming the roof of the castle, some 30 - 4 


feet high at that point. This flue 0.05 per cent vanadium (lump) added, 
< : a ; 3 3roke at, Ibs. Deflection, inches. Modulus of rupture. 
was 3 feet in diameter, in the tower 1,970 0.120 38,450 
ae . ieee ne 4 ‘ oe ae 3{ 2,360 0.110 46,150 
of rae concrete, and thus made an 1880 0115 36.850 
excellent cupola stack. The coke bed 1,960 0.090 38,330 
. 33 2,160 2,24 
was brought to red heat quickly, and - pesca 


the iron came out very hot, especally Average 2,070 . 40,410 
as a high coke ratio is necessary with 0.10 per cent vanadium (lump) added. 
| ae ‘ Broke at, lbs. Deflection, inches. Modulus of rupture. 
a small cupola. : 2.180 0.120 a Xe 
The test bars, dumped when cold, 35 “ere rer =_ 
fa ‘ 33, 
were only brushed and then broken ; 1.930 0.110 37,820 
- es oe a < , »sehle 3§ 1,830 0.115 35,810 
transversely on a 5,000-pound Riehle 1'990 0.120 32°950 
testing machine. ,67 0.135 32,640 
0.140 48,380 
0.125 37,100 
ered, results of tests tabulated, and : 2,55 0.100 42,470 
: . 0.130 50,250 
the modulus of rupture calculated. As 5 2,2 0.120 44,670 


The test bars were carefully calip- 


Fe ates nee ae a 0.110 55,640 
there were quite a lot of tests, and = 0.105 38,250 
many of the bars varied slightly in 8 5 0.105 40,180 
. ; . : 0.105 49,290 
diameter from the standard, making it 0.100 50-850 
difficult to compare effects by glanc- : 2,28 0.100 44,670 
: ap 0.115 43,980 
ing over the tables, the breaking 


: ° 1 é ‘rag 2,2 9.115 ? 
weights were all recalculated from the O59 42,600 


modulus of rupture back to the stand- 0.15 per cent vanadium (lump) added. 
: . re. Broke at, lbs. Deflection, inches. Modulus of rupture. 

» I m P a ene et ¢ ic ’ 

ard 144 inch diameter test bar. This, 2,800 0.140 54,800 

in j 2,940 0.115 57,410 

2,680 0.125 52,330 

2,560 0.140 50,070 

i £90 . L- «alec scahle _— _— —_—— 

does not follow the rules applicable 2,740 0.130 53,750 


while not correct in its strictest sense, 


as cast iron is not homogeneous and 


wmuonnn 
Ul fe 


to steel—'s nevertheless perfectly re 
— , . . 0.50 per cent manganese and no vanadium added 
lable a ‘ry fair comparison 1 , a A ' : 
lial ~ ‘or a very ta Ne — ' ¥: Broke at, lbs. Deflection, inches. Modulus of rupture. 
showing the general effects of the al- 2,070 0.100 40,400 

: 1,910 0.100 37,360 
loy addition. 1,920 0.100. 37,470 


part erage 1,970 0.100 38,410 
made on bars in which the powdered 
alloy was sed. as these test ae 0.05 per cent vanadium (ground) added. 
alloy was used, as 1ese test : Broke at, lbs. Deflection, inches. Modulus of rupture. Analysis of No. » percen 
most satisfactory. All ‘tests, however, 1,940 0.100 37,930 Manganese 0.54 
a ' a : ‘ 1,980 0.100 38,760 Vanadium 
are given, aS they seem to conlr the 2 2.110 0.100 41,230 
lief ‘ Los +3 + e ctrenst} K 1,900 0.095 37,110 
belief that the addition to the strenzth 1'970 0.100 38.470 
of the metal is a well founded one. oe - : 
wn 1,980 0.100 38,700 
The vanadium alloy used contained: 


The analyses were for the most 


Vanad:um, 14.67 per cent; carbon, 6.3 0.50 per cent manganese and 0.05 per cent vanadium (ground) added. 
an ‘ : 3roke at, lbs. Deflection, inches. Modulus of rupture. Analysis of No. 66, per cet 
per cent; silicon, 0.18 per cent. 2,210 0.110 43,290 Manganese 
= a . ee ee ie Oe ( 2,120 0.100 41,500 Vanadium 
While the vanadium content is «¢ , 2110 0.100 41.230 
paratively low, this is a very good % 2,100 0.100 41,090 


loy for foundry purposes, as cast ir re 2,130 


0.100 41,780 
is already high in carbon, and . 
’ ad 0.10 per cent vanadium (ground) added. 
Deflection, inches. Modulus of rupture. Analysis of No. 
: ae ie Bd a 5 ‘ 0 090 43,830 Manganese 
able figure in the results. 0.095 46,810 Vanadium 
ae ren ss hgh 2,5 0.095 48,770 

While the attempt was made to get 0090 47°140 

as nearly 0.05, 0.10 and 0.15 per cent 7: 2,3 0.090 45,080 


icon is too small to cut an appreci sroke at, Ibs. 70, per cet 


vanadium into the ladles of metal as aie E 0.090 46.320 
possible, the analyses show that for the : 
: per cent manganese and 0.10 per cent vanadium (ground) added. 
bars selected (as ne irly the average at, Ibs. Deflection, inches. Modulus of rupture. Analysis of No. 
: ; “ee - ii 74 0.110 47,760 Ma se 
strength as possible) as much as a manganese 
lor strength a a Ss much a ¢ 2's 0.120 49.340 Vanadium 
two or three times actually remained 7 0.120 51,670 


after casting. This is due first to the 49,590 


0.120 
: - ssibilitv ‘ aecueataliwz wreiohi y 
Impossl1 Y1LL1T accurately weigning - . 

: : 0.15 per cent vanadium (ground) added. 
the alloy in the small space of time roke at, Ibs. Deflection, inches. Modulus of rupture. Analysis of No. 
weethettis ~ Was ++ 1, al " 77 ,32 0.100 45,350 Manganese 
available. Then, with the small quan- A 2'3 0.100 45,490 Vane 
gular ays 0.100 43,980 
‘ " 45 0.100 47,960 
und A 0.100 47,550 


tities tried, the chances for irre 

distribution were very great. A fe 
-< > 1 - - — 

rT wi re -ti adle roul : 

ry with five or ten-ton ladles would 9.100 46.070 
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Broke at, lbs. 
82 1,420 
83 1,550 
84 1,470 
85 1,710 
86 1,200 
Average 1,470 

Broke at, lbs. 
87 2,750 
88 1,880 
89 2,000 
90 1,960 
91 2,350 
Average 2,190 


Broke at, lbs. 
99 2,100 
100 2,300 
101 2,570 
102 2,360 
103 2,020 
104 2,410 
105 2,130 

106 2,22 

Average 2,264 

Broke at, lbs. 
107 3,060 
108 2,700 
109 2,590 
110 2,810 
Average 2,790 

3roke at, Ibs. 
111 3,030 
112 3,010 
11 3,020 
114 2,950 
115 3,040 
116 3.060 
\verage 3,020 

0.50 per 

Break at, lbs. 
117 2,980 
118 2,950 
119 3,020 
120 3,090 
12 2,770 
122 2,990 
\evrage 2,970 


roke at, 
2,870 
2,640 
2,910 
2,800 
0.050 
Sreak at, 
2,950 


3,030 


Break at, 

3,460 
131 2,700 
2,570 
3,040 
3,250 
2,700 


2,950 


0.50 
3reak at, 
4,020 

37 3,940 
3,960 
3,860 
3,740 
4,000 


3,920 


6 


38 
39 
+0 


141 


verage 


Ibs. 


per 
lbs, 


Ibs. 


per 


lbs. 


Table 
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IV. 

































REMELTED CAR WHEELS, WHITE. NO PIG IRON. 
No vanadium added. 
Analysis of No. 82. 85 
‘ P . dae ot ere 
Deflection, inches. Modulus of rupture. ws I c Per ct 
0.040 27,760 SECON. a os i veto 0.60 Q.935 
0.050 30,220 Selphee. «2. + < ).122 0.138 
0.045 28,720 Phosphorus 399 0.374 
0.050 33,420 Manganes 38 0.44 
0.050 20,390 
0.050 28,100 
0.05 per cent vanadium (lump) added. 
Deflection, inches. Modulus of rupture. 
0.050 53,750 
0.050 36,730 
0.050 39,030 
0.055 38,340 
0.050 39,990 
0.050 41,570 
0.15 per cent vanadium (lump) added. 
Deflection, inches. Modulus of rupture. 
0.075 41,090 
0.050 44,810 
0.080 50,300 
0.050 46,180 
0.055 39,440 
0.050 47,140 
0.070 23,570 
0.060 43,290 
0.060 44,480 
0.50 per cent manganese and no vanadium added 
Deflection, inches. Modulus of rupture. 
0.070 59,860 
0.070 52.840 
0.070 50,560 
0.075 55,030 
0.070 54,570 
).05 per eent vanadium (ground) added. 
Deflection, inches. Modulus of ruptut Analysis of No. 113, per cent. 
0.060 59,260 MENON ck cM ceehanckeaas 0.45 
0.065 58,860 NS ak cs Galax aurea 0.096 
0.060 59,070 h 0.423 
0.060 57,690 0.40 
0.065 59,460 0.36 
0.060 59,850 
0.060 59,030 
cent manganese and 9.05 per cent vanadium (ground) added 
Deflection, inches. Mo lulus of rupture. Analysis of No. 117, per cent 
0.080 58,270 ee Sere eer ere 0.66 
0.080 57,720 Sulphu salar w ane Gea atd 0.119 
0.090 59,090 Phosphorus. .......e-c. 0.591 
0.090 60,470 Manganes 4.25 
0.075 54,280 VOGNGGIUR. 6 occdewsicr ccs 0.25 
0.095 58.410 
0.090 58,040 
0.10 per cent vanadium (ground) added 
Deflection, inches. Modulus of rupture. r cent. 
0.060 - 56,130 0.45 
0.050 51,630 0.119 
0.060 56,910 0.414 
— “ 0.50 
0.055 54,890 0.31 
cent manganese and 0.10 per cent vanadium (ground) added 
Deflection, inches. Modulus of rupture. Analysis of No. +128, per cent 
0.090 57,720 Silicon 0.53 
0.100 59,780 
0.100 57,990 
0.080 61,160 yeR 
ee - WMI. OS. eau os 0.27 
0.090 59,220 
0.15 per cent vanadium (ground) added. 
Deflection, inches. Modulus of rupture. \nalysis of No. 133, per cent. 
0.075 67,670 Silicon.... 0.42 
0.065 52.800 1 0.112 
[ , 12 
0.060 50.260 rus 0.417 
0.070 59,310 160 _. 0.40 
0.075 63,560 m 0.45 
0.060 52,800 eh oe 
0.070 59,230 
cent manganese and 0.15 per cent vanadium (ground) added 
Deflection, inches. Modulus of rupture, Analysis of N 37 cent 
; pa na! ! per ct 
gi: 78,620 Se EE ree 0.50 
0.10 77,050 SPE oS .s. ne da mawee ae 0.081 
0.080 77,440 Phosphort 0.374 
: ‘/ sotiges ste ih EEE Ee 37 
payer 73,490 Manganese............. 0.54 
12 73,070 Vanadium............ 0.22 
0.100 78,230 rei 
oe 
0.095 76,650 
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give a better Finally, 
there is the uncertainty of how much 
The 


mangan- 


opportunity. 


is oxidized. 
h both 


ese and vanadium, show very little of 


or lLftle vanadium 


very best results wit 


the latter remaining. 
The 


to strongly recommend the new alloy 


results, however, are sufficient 
to the consideration of foundrymen. If 
but a part of the resistance to deterior- 
ation found by adding vanadium to 
steel should be proven by service trials 
he score 
the 

A 


still better method would be to use a 


to exist in cast iron, then on t 
of to life 
metal belongs in every car wheel. 


safety human alone, 


more powerful deoxidizer than man- 
ganese, and add the vanadium on top 
of it. 

The the 
speak for themselves, and the averages 
tallied off fi 
markable 


results shown in tables 


yr each table shows a re- 
To 
increase the breaking strength of a test 
2,000 pounds up to 2,500 
pounds for gray iron, and 1,500 pounds 


up to 


progression of values. 


bar from 


3,900 pounds for white iron, is 
sufficient to warrant further investiga- 
tion on the part of every foundryman 
who has special problems in strength 
to master, and this part of the inves- 
given to the 
foundry trade at this time, rather than 
to for the still 


tigations is therefore 


wait further 


tests on 
the program. It is expected to con- 
tinue the investigations on vanadium 


in cast iron further, making provision 
to the ladle iron 
heated up for a fairly long period, 


keep with melted 
t 


sO 
that a better mixing of the alloy may 
result, and hence more accurate re- 


sults can be obtained. 
writer desires to 
acknowledge his debt to th 


Alloys Co. for the generous donation 


In conclusion, the 


e Vanadium 


of metals, fuel, alloy, and the making 
of the 


Peck 


analyses 


& Co., 


(through Francis J. 


of Cleveland) -and a 


handsome 


donation toward a testing 
machine. The writer with the assist- 
ance of his men, did the rest.—Trans- 


actions The American Foundrymen’s 
sociation. 


As- 


PITTSBURG FOUNDRYMEN’S 
ASSOCIATION. 

The February meeting of the Pitts- 

held 


Engineers’ 


burg Foundrymen’s Association 


in the auditorium of the 


Society of Western Pennsylvania 
Monday 


to a 


evening, Feb. 3, was devoted 
paper on “The Heat Treatment 
of Steel Castings” by W. M. Carr, of 
New York. 
the subject of annealing followed the 
paper. 


A general discussion on 


The membership of the asso- 
ciation has now passed the 100 mark. 








CYLINDRICAL SECTION SWEEPING DEVICE 


Equipment for Sweep Molding Sec- 
tions of Large Cylindrical Castings 





IT IS often ne 
essary to divide 
large cylindrical 
castings into se 
tional parts, as 
two, four, six or 
eight, to me 
shipping 


requir¢ 
ments, or for oth 


reasons that 


purpose 
f +], 101 ' 


Ol tie d SIP T1¢ 


suit the 





\ common meth 


od of making such castings for smaller 


less, is by 


sections quarters or 
the skeleton 


the outlines, the body being struck off by 


as 


use of a pattern to form 


a sweep board and the metal thickness 
is formed in sand. For half circles it is 
customary to sweep up two halves in 
one mold by building up one-half, then 
sliding the spindle over tne amount of 
thickness of the splitting cores, plus th 
amount of finish allowance, or by the us« 


of an eccentric giving the correct throw 
the latter method 
. accurate and 


over, being the most 
desirable. 


New Method. 


This article is intended to show a bet 


ter method, that has given satisfaction 
and has effected great economies. By 
its use, any reasonable number of part 


sections may be swept up without chang 


of spindle, or in case of a loam mold 
without breaking the continuity of th 
brick-work, the molder proceeding tl 

same as when making a full circle. All 


plates, or necessary rings can be made 


for the complete circle thus insuring th¢ 
rigidity of the mold. 
Any 


formed 


shape of casting that can | 
by a sweep boar 


an ordinary spindle, can equally as 


be made by this method, and the exam 
a 14-foot diamet 


ple we have chosen of 


dome casting, having 


made in quarter sections, is selected sim 





ply as an illustration of the devick id 
not with the idea of demonstrating the 
methods, principles, or possibilities of 


loam work. 
Details of Sweep. 
in detail in Fig. 1 


The device is shown 


in which A represents a 





Editor’s Note Thi 
third prize in the contest ¢ lucted 1 Dur 
FOUNDRY, 





which may be bolted any desired sweep 
This 


shown, carrying a 


board. arm has a projection as 
guide roller. which is 
secured by the pin and nut shown in the 


enlarged section at B, and is arranged 
to fit in slide C, which has a loose cap 
for attaching it to the spindle. These 
should be bored, and the slide planed to 
an easy working fit. 


\ plan view, section and front eleva- 





BY JABEZ NALL 


his head is clamped securely to th 
spindle with three set screws. 
dle 
that some provision must be made t 
Th 


regular spindle and socket may be used 


The spin 
differs from the ordinary, only ii 


prevent ‘its turning in the socket. 


by having a hole drilled through and a 
pin inserted in the spindle, the same ly 
ing in a groove made to receive it in th 
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G. 1—DETAILS oF SWEEPING DEVICE AND 
our or S1x SECTIONS 
tion of the head with the roller path is 


shown at D. This path, by careful mold- 
ing, may be cast to shape, but the head 
should the 


strips on the underside planed on the 


be finished as marked and 


quarters corresponding with the centers 


of the roller path. These are used as 


guides for the straight edge in marking 


centers on the mold. 





AS SHOWN 


FOR CIRCLES DIVIDED 
AT D, E ann | 


HEADS INto T 


top of socket, as shown in Fig. 2. 1 


groove must be deep enough to ma 


sure of the fit of the spindle in the taj 


of the socket. Plan views of heads 


circles divided into two, or six pat 


respectively, are shown at E and F, Fig 
The three heads, as shown, requir 
thick, 


face 


splitting core 2 inches with 


finish allowance on each of t 









i 


1 


e 
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joint of % inch. From the plan view 
of head, it may be readily seen that this 
can be arranged to meet other require- 
ments should they vary from this prac- 
tice. These parts are shown assembled 
in Figs. 2 and 3 with the sweep board for 
the cope attached, together with a part 
of the structure of this half of the mold. 
This is swept up in an inverted position 
to the mold proper, and requires rolling 
over. This would be a drawback in some 
foundries of head 
room or crane power for rolling over, 
but this is no fault of the device, as the 


because insufficient 


iS Ge 
Wall Brace 





= 


LI 
_ | 


ad 
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thickness to insure rigidity, 


while handling. This ring is provided with 


sufficient 


lugs for rolling; as shown in Figs. 2 and 
3, and four eyes for lifting. It is liberally 
supplied with “dabbers” for securing the 
loam to its face where required, and has 
cored holes properly spaced to receive the 
bolts for bolting the 24 connecting bars 
that secure this to the top ring. This ring 
is also liberally supplied with “dabbers.” 
The have a of 
holes through which are placed rods for 
securing the brick-work. Special care 


bars sufficient number 


must be taken in building up as this must 








Section of 
top ringand 
flange of bar 











Soapad 





5, 2~FRONT ELEVATION OF SWEEP ARRANGEMENT AND PART SECTION OF THE FRAME 
THE COPE 


OF 


lacking equipment for rolling 
h a section is certainly lacking in up- 
date If the 


m makes it impossible to roll this in 


facilities. lack of head 
chains while suspended on the crane, 
of 1 


ability will always be 
to devise some means by 


mechanic 
trunnions 
1 stands, or some other way, provided 
has the required crane power to lift 
piece. 

Equipment for Cope. 


[he requirements for the cope half of 
mold include a heavy lifting ring of 








of 
24. 
to- 
position 
wherever it is desired to build it up. 


be a permanent mold as the number 


castings required in this 


T he 
gether 


case Was 


bolted 


level 


framework is securely 


and placed in a 


The spindle, with head D secured tem- 
porarily, is then set in its socket with the 
shown and is 
of 
Slide C, with sliding arm 


pin lying in the groove as 
at the 
a wall brace. 


secured top with form 


some 


A in place, is then adjusted to the spindle, 
resting on the hub of head D, with roller 
B in mesh with the path provided for 






. 


the same. 


With the arm lying on the 


center line of the splitting core, the sweep 
board can be set level abutting the spin- 
dle, and after the bottom has been tested 
by a size stick and the whole adjusted to 
the correct height and secured, the build- 
ing, loaming and fin'shing of the mold 
is proceeded with in the usual manner. 


The center lines must be carefully 
marked on the joint as these are de- 


pended on for setting the cope in place. 
The Drag. 


Fig. 4 shows a part section of the drag 
half of the mold in process of construc- 
tion, taken on line the 
splitting core. The print for the same 


the center of 
with flanges attached are shown in place. 
It will be found convenient to have these 
in two parts, jointed as at L, Fig. 4. 
This allows for the setting of the sweep 
board for making the face of the mold, 
or the parting joint at K. The mold 
thus parted allows the small part of 
brick-work overhanging flange J to be 
lifted out with the casting without dam- 
age to the greater part of the mold. 

A section of a ring set in the lower 
part of the brick-work having four holes 
to receive the core prints for the split- 
ting cores is shown at H. This ring 
helps to bind the bricks at this point, 
keeps the mold in shape, and when once 
accurately set for the first casting, pre 
cludes the necessity of doing the work 
of setting these core prints over again 
for the subsequent castings. The struc- 
ture of the drag is somewhat similar to 
that of the cope and needs little explana- 
tion. 

As this mold, once made, is not again 
disturbed until the job is completed ex- 
cept to patch up made de- 
fective by lifting the casting and to re- 


any loam 


build the small section overhanging flange 


J, a smaller number of bars will be 
found sufficient for the drag half, 16 
being suggested. 
Skeleton Pattern. 
Fig. 5 shows a front elevation of a 


projected sketch of the skeleton pattern, 


lying in position for molding in either 


green sand, or for a_ skin dried 
mold. + This will give the reader 
an idea of the size, shape and 


cost of the flask required, and the diffi- 
culty that would be experienced in cor- 
This 


extra 


rectly sweeping this out by hand.. 
illustration further shows the 
amount of work in taking out the sand 
forming the metal thickness, the venting, 
and refacing of the drag, and the lia- 
bility of the mold to strain when cast- 
ing. 

Comparison of the Two Methods. 

In contrasting the results of two meth- 
ods of making these castings by skeleton 
pattern in green sand, or by making them 


in loam as shown, it will readily appear, 





that for obvious reasons, it would be 
unfair to give the correct data of cost, 
but it would be a conservative estimate 
to say that between the green sand and 
loam methods, the cost of the first four 
sections or one complete dome would ap- 
Afterwards a 
complete circle of four sections could be 


proximate the same figure. 


made in loam at a less cost than one 
section in green sand with results in 
quality, appearance, and truth of metal 
thickness, all in favor of the loam 
method. 

The only way that the cost of the 
green sand mold could be reduced, would 
be by making a special flask for the drag 
and cope that could be rolled over, hav 
ing a matched joint conforming to a 
parting that would give the minimum 
amount of lift in the cope, and by add- 
ing very largely to the cost of pattern 
work by demanding a full and complete 
pattern, in the form of the required cast- 
ing. This, of course, would not be an 
impossibility, but would still be quite a 
job for the patternmaker and would 
make a large hole in the lumber pile. 

Some other example may have shown 
up better in results in favor of this de 
vice than the one illustrated in this ar- 
ticle, yet it adequately shows what econo- 
mies can be attained by its use. 


MAKING MALLEABLE_- CAST- 
INGS WITHOUT ANNEAL- 
ING. 


By Dr. RicHarD MOLDENKE 

A German foundryman has written 
for details of the American practice 
of making malleable castings without 
annealing, by the use of scrap iron, 
and chemicals. The American malle- 
able founder will wonder whose cir- 
cular the 
this time, and were it not for the 


German 


manufacturer got 
many thousands of dollars already 
lost, and still to be lost in the chase 
of this “will of the wisp,” the question 
might well be passed and valuable 
space saved. 

However, process after process has 
been brought to the attention of t 
founder, all de 


r 
f- 


malleable castings 
signed to shorten, but so fa: 
obviate entirely the annealing process 
All apparently do what is claimed of 
them, but all of them fail if applied 
commercially. I have seen plant after 
plant fail where such methods have 
been tried, or else they return to the 
old reliable long time anneal at low 


temperatures 
Reasons for Failures. 


The reason is clear. Making mall 
able castings is a question of the 
proper heat treatment of a cast iron 


of a composition peculiarly ada 
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for this purpose. All malleable men 
know that it is possible to anneal, 
that is change the combined carbon to 
the so-called “temper-carbon” in a 
white casting of suitable composition 
in a very short time by excessively 
high temperatures in the oven. But 
all these men also know that very 
Were 


the reason for this known, doubtless 


frequently this will ‘not work. 


some simple process would eventually 
prove a commercial success, but un- 





a 
4 
son 
SF 
} / SPE one teem Ra 
4 j — y oy ss 
———S Dabberse 
ee a ‘pe . 
S SS full circle 
“tes —_ 


Lifting Eyes 


Fy 3— PLAN VIEW OF SWEEP AND PART 


BRICKWORK 


fortunately this is tied up with the 
physical structure of the iron as much 
as the chemical. In other words the 
inventors of these short anneal proc- 


esses always claim when they fail, 


that they got improperly made hard 
castings to malleablize. 
Wh 


ating papers of scientists who hardly 


s 
en reading the deep and illumin- 


know the inside of a malleable shop, 
and tell us how to get the perfect 
change of the carbons aimed at, at 


such and such a very high temyera- 
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ture, when the practical maker knows 
that with the long anneal he gets a 
better result at a temperature far be- 
low that claimed absolutely necessary 
to effect the change, one is tempted 
to reject such investigations as worth- 
less. True, they are not worth the 
paper they are written on for the 
daily routine of the foundry, but 
might be made useful, if the investi- 
gations were carried to completion. 
Thus, this very question of unreliabil 








Lugs for 
rolling 





The f undry 


IFRAME OF THE COPE. 
ARE OMITTED 


Rops, BOLTS AN 


ity of the hard castings for the quick 
anneal processes may be found, not 


in the chemical composition, thoug! 
the unknown element of  dissolv 

oxide may affect this seriously, but 

the physical constitution of the cast 
ing. Take a hard casting, containin: 
0.65 per cent silicon, 0.15 per ce: 
manganese, 0.04 percent sulphur, 0.17 
per cent phosphorus, and say 3.20 p: 
cent combined carbon, with no grap! 
ite, and it will make a great diffe: 
ence in the annealed casting, the an 
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nealing being conducted in exactly the 
same manner whether the casting was 
made of all pig, or half pig and half 
origin, or of 
one-quarter 





home 
pig 
:prues, or vice versa; or with the ad- 
lition of steel scrap, or the addition 
f malleable scrap; or whether the 
upola had been used in melting or 
he air or open-hearth furnace. Remem- 
ler—this with the same final composi- 
tion in the hard casting. Anneal the 
metal, which means first of all that 
the cupola metal would not anneal 
t all in the oven brought up to the 
lowest temperature of air furnace 
iron, and you have different physical 


hard scrap. of 


three-quarters and 


strengths for different proportions of 
pig and A high pouring 
temperature for the hard casting also 
strength 
that when poured colder, for the con- 
traction of the casting is different, 
and they act differently while expand- 
ing in the anneal. 


Quick Annealing Methods. 


scrap, etc. 


means a difference in from 


Now, in view of the above, what 
chance is there for a quick process 
which from the very nature of the 
case, cannot equalize the internal 
strains produced at the moment of 


set, in fact, would seem to introduce 


new Ones in the rapid pushing apart 
of the structure of the iron to pro- 
room fon the temper-carbon 


t separates out and reposes_ be- 


een the iron crystals. 


ntil we know more of what ac- 


















Fic. 5—Front ELEVATION OF SKELETON 
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be- 


in- 


iron 
true 


the 
alone 


tually happens in hard 
let the 


wardness of the annealing process it- 


fore anneal, 


self, which shows the contradiction of 
results at low temperatures which the 


scientists tell you are not possible, 


For Sweep Arrangement 
\ 
see Fiy.3 


y) 
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it would be well to keep your dollars 
where they will do the most good in 


the regular way, and let quick an- 
nealing methods, with or _ without 
chemicals, severely alone. Neverthe- 


less, we should not discourage exper- 
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ic. 4—Part SECTION OF THE DRAG 


PATTERN 





Ce 
Core print 


Lugs to suit 
lifting cross 
for binding 





HALF OF THE MOLD IN COURSE OF CONSTRUCTION, 


iments, but should do all can to 


solve the mysteries of the metallurgy 


we 


of iron that still confront us. 





ACID-PROOF METAL. 


An alloy useful for paper mill ma- 
chinery casting where the bisulphite 
process is employed for manufacturing 
pulp is composed of copper, 82; zinc, 
8; lead, 8. 


only proof against 


As a matter of fact it is 
weak or diluted 


strong acids, except nitric, which 


quickly attacks it. 





BLOW HOLES AROUND AN 
IRON CHILL ROD. 


By W. J. Keep 


Question:—What causes blow holes 
around an iron chill rod? 
Answer :—Rust on the surface. Coat 


the rod with a wash of plumbago and 
kerosene. Do not put this into the 
mold until just before pouring, and 
it is preferable to warm the rod be- 
fore using. 


i 
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PRODUCTION OF MALLEABLE CASTINGS II 


Characteristics of Malleables and Their Physical 
and Chemical Properties—Methods of Testing 


as shown by the microscope is 


found to be in the nature of distinct 


crystals of pure iron closely packed to- 


wast 


gether with other crystals of iron car- 
bid There is no space between these 
groups and aggregations of crystals to 
mount to anything. Hence, batter them 
nd they will separate along the lines 
of crystallization, and cracks will ex- 


tend somewhat like in the gray casting. 


of 


there is at least 


actual cracks or separations 


als do not 


occur, 


troduced a series of strains, not un 
li the casting strains the founder is 
so familiar with, so that no matter how 
good the material was originally, but lit- 


1 ~ 
tle further pressure put on it, will bring 


When, 


should ordinarily 


q > ™ ¥ = P 
ut failure. therefore, a steel 


resist a strain of 
65.000 p 


le SS did 


uinds per square inch, and doubt- 
when the coupler was new, fails 


ler but 20,000 pounds, 


Wn 
i 4 A ‘ 


it would show 
this material was not the best for 
shock resistance. 

Carbon. 


On the other hand, the malleable cast 


ing, consisting also of crystals of iron, 
ugh very impure, has within its 
structure a net work of free amorphous 


temper-carbon by 


ate Prof. Ledebur, the famous Ger- 
hority on malleable cast iron. 

] her w s the malleable casting is 
practical purposes a poor steel cast- 


f graphite, 


1, betw t crystals or groups of 
tals steel. This naturally 
the material weak a direct 
but when it mes to shock, the 


‘ . ‘ 1 
A batter the face, but the com- 
e 1 “4 
f the « s of ¢ 1 will 
1 1 : 
ly prev + +} transmission ot 
. f- } fn nt } } 
\ lar The fac t t the 
1: "1: +: 
r graphite is not cr lized in 
( y it 1 ; +} ( 
] } 
fis ~ . 
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T1 
The gray d 
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{ represent pl of w | 
F pee a end , 
1 4 ; = onset - 
when { d, only 
11 
{ 
ll p f the ir t 
' ¢ 1 
{ Ty the of mall ( ther 
ae ¢ alee 
any eae’ es of weakness, and 
1 , 1 , 
, +} Sc} | y take ip h the 
¢ 44 
rpon present t Tree nc! t llized 
I : 1h} 


BY RICHARD MOLDENKE 





form do not interfere so much with th 
holding together of the particles of iron 
It may be said in passing, that as b 
tween the steel casting and the malk 
able, if the first is not properly anneal 
before. being shipped there are always rv 
maining serious casting strains which at 
bound to weaken the product. Hence th 
shipment of unannealed steel castings, ex 
cept for use where great strength is not 
a factor, should not be countenanced. On 
the hand, the malleable casting, 
when well made, is a finished produ 
The heat treatment 
3rought to red heat quickly, held the: 


other 


received is ideal 
a fair length of time, and then allow 
all are 1 
The material is in perfect equ 


to cool gradually, strains 
moved. 
librium and can therefore carry its proj 
er load safely. It must, 
well made to do this, for when mallea! 


however, 


is bad, it is utterly so. 

Malleable cast iron being cheaper th 
steel makes it a prime favorite with tl 
railroad man, for agricultural work, pi 
fittings, and in all construction work 1 
volving a great number of pieces fror 
the same pattern. Competition keeps t! 
price of the malleable casting between t! 
and the steel in the Unit 
in Europe it often is the highest 
priced of them all. 


iron 


States; 


gray 


Strength of Malleable Castings. 


A study of the strength of malleab! 
cast iron, carried on for many years, 
shown the writer not only the rema: 
ble improvement brought about by 
regulation of the 
but also what 
done were it possible to produce an 


better methods 
manufacture, might 


solutely uniform product, one cast 
identical in its structure with the ot! 
Time and again concerns have started 
business attempting to exploit some 
posedly new method of shortening 
addition to t 
rburizing the of the casting 
steel (?), only to fail in the 


An almost unbroken series of runs w 


annealing time, or in 
reca skin 
1 


mak¢ 
turn out successfully, or would be f: 
batcl 
could 


so, and then would come a 


castings with which nothing 


done, though these castings when tr 
in the ordinary way would anneal 
right. Simply the lack of unifort 
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due not only to the varying composition, 
but also the changes made in the pro- 
portion of scrap and pig iron were to 
blame. The latter cause will eventually 
be traced more clearly to oxidation of 
the metal to a greater or less degree 
poor melting practice, or too great 
a number of remelts. This lack of uni 
formity is more apparent in the heavier 
‘lasses of castings than in the light. It 
is quite possible to make a line of thin 
utting tools, such 


by 


as wood chisels, 


hatchets, etc.; case harden them, and 


inish up for the market. 
ernmaker and carpenter uses a chisel he 


Many a pat- 


fondly imagines to be made of the very 
est cast or tool steel, which in reality 
s only a case-hardened malleable cast- 


ing. It is only when breaking the tool 
n its thicker parts that the “black- 
eart” characteristic of malleable cast 
ron appears. The reason for this con- 


In the 
ise of heavy work, where it is neces- 


dition will be explained later. 


ry to work down to pretty close limits 
the of the 
to get good results (so close, in fact, that 


silicon mixture in order 

limit is sometimes overstepped, and 
irnt iron results), it is practically im- 
ssible to get material uniform enough 
ith which to try metallurgical tricks. 
he result, therefore, must always be dis- 
trous to an enterprise based 


on so 


secure a foundation. 

Peculiar Annealing Methods. 
It is quite amusing to receive work 
ide 


desired investment, and upon opening 


by such processes preliminary to 
package to almost invariably find a 
tchet with the edge turned over slight- 
Not only the shortening of the time 
anneal, but the introduction of chemi- 
Is, gases, and what not, into the pots 
The 
or 


rms the basis of these inventions. 
ight 
not know that it is perfectly possible, 


geniuses in question forget 
ugh not good practice, to anneal a 
rd casting of the proper kind in a 
v hours at a very high heat, as well 
to get first rate results in the ordin- 
annealing process by the 
tings in brick-dust, fire-clay, or sand. 
indrymen should therefore fight shy 


packing 


these inventors, at least until they can 
ve some new principle, and the pos- 
lity of handling the whole gamut of 
lleable 


1 


ilts This 


work with good 


uniformly 


part of the subject of 


racteristics of malleable cast iron may 
the of 


fore be dismissed until art 


aling is taken up. 

Constitution of the Material. 
fore taking up the question of test 
malleable 
ls should be said on the constitution 


cast iron, a few more 


he material. Take a thick, flat piece 
ialleable and plane off the skin, say 
gather the chips 


deep, and 


inch 
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for analysis. The carbon will be found 


to total up to say 0.15 per cent, perhaps 


even less sometimes. Cut in another 
1-16 inch and the total carbon will be 
nearer 0.60 per cent. Now go down suc 


cessively by sixteenths and the total car 
bon will range from say, 1.70 per cent 
2.90 per cent to 3.65 per cent and will 
then remain until the 


constant center is 


reached. Then going further the pro- 
cess is reversed. For practical purposes, 
since the temper carbon, of which th’s 


total carbon consists almost entirely, will 
become combined carbon on heating high 
the 
something 


and quenching the piece, the skin of 


casting may be considered 


like wrought iron. It cannot be hard 


ened by quenching, but can be satisfac- 
torily case-hardened. The next portion 
of the casting is in reality a tool steel and 
can be hardened, and finally the interior 
is a cast iron, however, an iron but little 


short of the strength of the whole piece. 
Interior of Malleable Castings. 
This second portion is interesting, as it 
is the part of the casting in which the 
arranged themselves at 
to the In 
the annealing process, in expanding un- 


crystals have 


right angles surface. 
der heat, this may allow a penetration of 
oxygen from the scale to remove carbon, 
as is generally supposed, but more likely a 
migration of the carbon outward without 
penetration of oxygen takes place, as the 
writer holds. 


The result is a pretty sharp 


change from a lower carbon content to 


the full amount 6f the center where the 
crystallization is mixed in every direc- 
tion. An inspection of the fresh frac- 
ture will show the founder accustomed 
to this, between the white, steely rim, 
a more or less wide band of material 
lighter in shade than the black interior. 
This is the zone of crystallization at 
right angles to the surface, and this is 


the portion of the casting which is used 


for the cutting edges of chisels, milling 


cutters, ete., which are sold as cast steel. 
Carbon Analysis Worthless. 
deduction-to be 


There is a further 





made from the above and that is the 
worthlessness of any carbon ysis for 
malleable. Unless the sample is taken 
‘ight out of the middle, or planed off as 


the facts stated, 


made for ca 


given above, and 


determinations 
Even boring right through 


no use. 


casting, gathering all the drillings, and 
using them all for the determination 1s 
only an approximation of the truth. To 


get some light on this point, it is neces- 
sary to take the total carbon of the cast 


he f 


know 


ore + ¢ 


Ing e it ne 


:; 
expect trom a heat 


may what to 


which runs, say 2.85 per cent total car- 


bon, as compared with one running 4.06 
per cent. 
There is but a slight variation in the 
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quantity of the rest of the elements pres 
ent before and after anneal, the carbon 
alone being affected. This is changed 
from combined carbon to temper-carbon 
throughout the mass, and partly removed 


in what is called the skin and a little 
further inward. Other characteristics of 
malleable cast iron will be described in 
connection with the processes involved. 
Testing Malleable Iron. 
Malleable cast ifon is tested in two 


general ways—by shop tests, and labora 
tory tests of bars cast from every heat 
the castings. Apart 
“test.” from 
the heat while this is going, and which 
be under the 
melting, the usual shop tests consist of 


and annealed with 


from the so-called taken 


will described caption of 


bending occasional castings, twisting the 
breaking 


Irom 


longer pieces, making and 


so-called “test-wedges” separate 


castings; and casting “test plugs” on the 
more important work. The latter, when 


broken off just before their final prepa- 


ration for the market, show up the qual- 
ity of the particular casting. These are 
in effect the “test coupons” of steel 


practice, but much smaller. 
In at 
from the pile of discards, as they come 


testing castings taken random 


from the soft-rolling room, what is 


ooked for particularly is that the he: 
looked for particularly that the heart 
is sound, black, and the white rim not 


too pronounced. The casting should 
bend well before yielding, batter out to 
show softness, and the skin should be 


clean, free from pin holes, with the edges 
ould not 
shrinkage,” as it is called— 


sharp. The interior § sh show 
sponginess or “ t 
but true shrinkage and not the contra 


c 
d- 





tion in melted metals from set to col 
ness erroneously called shrinkage. This 
shrinkage is a serious point with the 
malleable man, as it is the cause 
f most of the failures on the 
part of castings To overcome this 
difficulty it is usually necessary to 
use chills in the molds at the d r 
points, as will be explained subsequently 





The test wedges used in the shop are 
-about 6 inches long, 1 inch square for 
3 inches of th total length, and 
1 ] hickn For ti 
then tap ¢ down in kness for tl 
: 
last 3 inches to nothing, but keeping 
the full in widtl This gives thick 
oe -ell aos the came niece 
iron S Wel 5 in tne Same piece 
: ; ar 
These wedges are cast at the same tim 
} yular ¢ t I rs ror the labo - 
is the regular test Dars for the iabdora 
tory, and are labeled to correspond. 


When the 


anneal, being placed there with the test 


test wedges come from the 


bars, in the center of the pot which 
stands in the middle of the oven, the 
annealer breaks them on his anvil, strik- 
ing a succession of short, light blows. 


The object is to see how much the thin 


end of the wedge can be bent before 
the piece breaks. After breaking, by 
simply holding the two _ parts 
gether, and observing the bend, a 
very fair idea of the quality of the cast- 
ings these wedges represent may be had. 
The break, by the way, is made to take 
place in the middle or rather toward the 
inch square side of the wedge. 


to- 


Method of Labeling Wedges and Test 
Bars. 


In labeling the wedges as well as the 
test bars, the following method will be 
found well adapted for the purpose. 
Number the furnaces for example from 
one to ten or one to four as the case 
may be. Then the 
Thus Nos. 1, Z 

there many in 

Next, designate the first part 
the last part of the heat by 
one and two. Finally put on the date. 
Taking either the wedge or the 14-inch 
test bar, put the furnace items on the 
left hand end of the bar, and the date 
on the right hand. These numbers are 
obtained by pressing the ordinary steel 
figures as used by the machinist into the 
mold before closing. 

Now take for instance the last part of 
the third heat of furnace No. 8, cast 
on November 15. 


number 
heat 
that 


heats 
in each. 
a 
day. 


and 


are one 


and 


This would appear on 
the test bar or wedge as follows: 





832 11 15 











Or the first part of the 
furnace No. 2, on March 8. 
appear: 


heat of 
This would 


first 





211 3 8 








This locates the bar and consequently 
the castings corresponding to it at once 
and tab can be had on the quality as 
shown by the tests 


Important Advantages. 

There is a further very important ad- 
vantage to be derived by making these 
test wedges. In the larger works it is 
almost impossible to keep track of the 
condition of the furnaces, more especial- 
ly if the open-hearth type is used, unless 
the laboratory has the evidence at hand 
for the benefit of the melter, superintend- 
ent, as well as the manager of the con- 
cern. The tendency on the part of the 
shop management is naturally to get out 
the very last heat possible before 
pairing the furnace. This 
that the product suffers. Similarly, an- 
nealing ovens are run as long as they 
will keep from collapsing, with resulting 
underannealed work to the detriment of 
customer and works’ reputation alike. 
Unless the very head of the concern can, 


re- 
always means 


‘neal are worthless. 
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by casually stepping in at the laboratory, 
see exactly how things are running, and 
give the necessary orders to correct the 
trouble, much bad iron will go out. By 
building a little cupboard with about 
20 shelves with 2% inches or so 
clear space between each for the 
of the broken test wedges, 
these useful castings, after being broken 
and inspected, may be placed on the 
shelves in regular order of furnace num- 
ber and heat, with the date chalked on 
the shelf. After having two or more 
weeks run on exhibition, by glancing 
down the shelves, the product made by 
each furnace can be readily traced, and 
its condition seen by the white rim of the 
castings. Suppose the work of the es- 
tablishment is heavy, and the open- 
hearth furnace is used, as this gives the 
best results, the silicon will be pretty 
low to start with, and. with regular time 
on the part of the heats, the fracture 
of the wedges should show up normal. 
Suppose the ports of a furnace are burn- 
ing away, the checker work is choked, or 
other troubles begin to appear, the first 
effect is to prolong the heat. It will 
not be gotten ready in the regulation 
time. The consequence is that the sili- 
con burns out to a greater extent, and 
we get into what is technically termed 
“high” jron, That is, the silicon gets too 
low. The castings will not anneal well, 
and the first indication is a widening 
rim of white in the wedges and test bars. 
The trouble will increase, the iron not 
only being too low in silicon, but burning. 
This will result in pin holes in the wedg- 
es, later big blow holes and white 
rims a quarter inch wide. Finally the 
trouble gets so bad that the castings will 
not anneal at all, and the wedges are 
full of blow holes, and entirely white, 
though not crystallized as the original 
hard iron. Long before this, the furnace 
should have been put out of commission 
and repaired. The record of the wedges 
shows the trouble one week after casting, 
not before, and if the white rim is al- 
lowed to become quite broad, it is very 
probable that at the very time, the cast- 
ings being made and going into the an 
The annealing re- 
quires a week, and hence six days’ cast- 
ings are always a doubtful quantity when 
trouble is the order of the day. This 
for the heavy losses when 
things are not going right. Formerly, 
castings thus made, were duly shipped 
out, but at the present day buyers are 
becoming wiser and owners more jeal- 
ously guard their good name. 


storage 


accounts 


Twisted Castings. 

In order to induce prospective custo- 
mers to purchase, they are oftentimes 
shown wrenches twisted several times, 
inch flat pieces bent into circles 


, 
or %4 
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6 inches in diameter. These are very 
nice to look at, but in reality not very 
serious problems in foundry work. Tak- 
ing a twisted wrench, it will be noted 
that for every inch in length, but a very 
small curvature is given the metal. Simi- 
larly, in turning a circle with a flat piece, 
this is done by striking every part of it 
slightly, giving every half inch of it a 
little bend. A much more difficult feat 
is to take a heavy casting under the 
steam hammer and flatten it out with- 
out breaking, as for instance boiler nuts, 
and this can be done with good malleable 
castings. 

It is therefore better for the manufac- 
turer not to show too many of these 
freaks, as the customer is apt to try them 
himself with what he gets from that 
foundry. It is much better to invite the 
prospective customer into the laboratory 
and show him the testing being carried 
on. He will then realize that every pre- 
caution is being taken to turn out good 
work, and go away satisfied that he can 
do no better elsewhere. 


Use of the Test Plug. 


There remains still the test plug to be 
considered. It has long been the custom 
of the founder to add small chunks of 
metal to his important castings. These arc 
broken off after annealing, and by thx 
manner of their breaking, as well as the 
fracture exposed, indicate whether the 
casting can be safely shipped. The siz 
of these plugs is always aimed to b 
large enough for easy handling, but not 
too large, so that in breaking off, th 
metal may not be torn out of the body o: 
the casting. Thus, for work as larg 
and heavy as car couplers, the test plugs 
placed in several vital parts of the cast 
ing, would be an inch wide, five-eighth 
thick, and an inch long. In the case ot 
other castings, the plug might be hal 
an inch square and three-quarters of a1 
inch long. Still other sizes would ol 
tain the thickness approximating the se 
tion of the casting. In breaking thes 
plugs off, they are to be struck on tl 
outer edge with light blows, giving th 
iron a chance to bend and break off m 
too suddenly. A sharp, heavy blow wil 
knock the plug off, but leave a fractu: 
that may be perfectly white. This : 
due to the tearing apart of the crystal 
of iron, thus masking the free carb 
present. The same plug broken off 
good casting as above described wou! 
leave the fracture a fine velvety blac! 
These test plugs, by the way, should | 
preserved for the soft rolli: 
room, as they give up-their graphite at 


use in 


polish the annealed castings nicely. 
Manufacturers have always strenuou 

ly objected to leaving some of these te: 

plugs on the castings they ship out, 
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most cases grinding away the fracture 
surface, so that it may not be known 
that test plugs were used. Customers, 
however, who are sufficiently important 
to enforce their demands, have in this 
method a means of satisfying themselves, 
that at least as to process of manufac- 
ture, their purchases are correct, what- 
ever may be the quality of the metal as 





revealed by the regulation tests. 
ERRATA. 
As Dr. Richard Moldenke was un 


able to revise the proofs of his first 
article on “The Production of Malle- 
able Castings,” 
February issue, it contained a number 
of errors the and 
amplifications are as 


Page 257, first column, five 

end.—After “methods,” add 
thing is running smoothly—and 
asting has very valuable 
mend it. 

Page 258, first 
end.—‘*Somewhat 
probable. 

Page 258, second column, 22 
nd.—Eliminate assumes that he. 

Page 258, third column, between the tenth 
ind eleventh line from the end, insert, the 
bility on the part Of the melter to start anew, 
n case of trouble, by taking a heat of straight 
Vo. 2 irons. 

Page 258, third column, seven lines from the 
nd.—Eliminate tn those days. 

Page 259, first column, sixth line should read 
he production of new malleable and basic steel. 

Page 259, first column, 16 lines from the end, 
hange, “‘all coke grades” to some works came 

mistrust all coke grades, 

Page 259, first column, eight lines from the 
nd, after “pursued,” add ‘such as using as 
nuch as possible in a heat, then repeat, using 


which appeared in the 


and corrections 


follows: 

lines from the 
provided every- 
the malleable 
properties to com- 


the 
very 


from 
read 


20 lines 
should 


column, 
doubtful” 


22 lines from the 


he sprues of the first heat, casting test bars 
r trial. 
Page 259, first column, two lines from the 


nd, for “limited” insert with but little cinder. 
inte 


Page 259, second colun,n, second line, change 


less” to more. r 
Page 259, second column, 24th line should 
ad the introduction of steel scrap. 





CAR WHEEL CHILL. 


A patent recently been granted 
». M. Carr, superintendent of the ma- 
hinery department of the Dickson Car 
Vheel Co., Houston, Tex., on a car wheel 
ill that is inexpensive to construct and 
f a novel design. The chill consists of 

series of segments made right and left 

shown at E and F, Fig. 1, provided 
ith dovetail ends placed together to 
rm a circle, with a small spacing strip 


has 


1 the face for the purpose of forming 
e slots and for releasing the gases from 
e mold. The strip A on the face of 
ie segment is removed when the inside 
iameter of the chill is machined, which 
ives the two strips B and C. One 
' these segments is made with the spac- 
¢ strips and the other one plain and 
placing the two together they form 
passage for releasing the gases from 
» mold. 
Che two side strips, B and C, remain 
hold the segments position. A 
g of metal D, as shown in Fig. 1, is 
n cast around the dovetail ends of 
segments, which binds them together. 
the faces of the segments are not 
ichined, they retain the outside surface 


in 
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or skin of the iron which protects them 
from the action of the hot metal. The 
slot thus formed is from 1/64 to 1/32 
of an inch wide, and is much smaller 
than can possibly be made when the 
slots are cut by a saw, as 3/32 
of aninchis required for the saw blade. 

After the ring has been cast and the 
segments are firmly held in place the only 
work necessary is to bore out the chill 
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SEGMENTS OF CAR WHEEL CHILL 
to the diameter of the wheel. This per- 
mits the use of the chill the day after it 
has been cast and obviates the necessity 
of cutting the slots. The segments are 
made on molding machines and require 
no cores nor is any drilling necessary, 
as the two segments laid together each 
form half of the hole for the drag pins 
or receiving sockets shown at G, Fig. 2. 
While only two drag pins are ordinarily 
employed in operating the chill, the large 
number of drag pin receiving sockets 
is important for two reasons. First, the 
drag pins can be moved to different points 
to receive the drag ring, and second, the 


*sockefs constitute additional vents to 


27 


permit the escape of gas from the mold. 

For many years it has been recognized 
by the leading railroad interests that 
wheels made in contracting chills are su- 
perior to those made in plain chills. The 
sawing of the slots, 98 in number, in a 
chill for a 33-inch wheel is an expensive 
operation and requires considerable time 
to accomplish. The life of some of these 
contracting chills with slots cut in this 
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way, especially if the iron is soft so 
that it can be machined readily, is said 
to be very short. If the castings are 
hard it adds to the life of the chill, but 
longer time is required to machine the 
same. Furthermore, the grain of the 
metal is exposed when the slots are cut 
in this way and in a very short time the 
hot iron attacks the chill and burns out 
the slots, resulting in bad spots on the 
tread of the wheel which cannot be 
ground out. Frequently the strain in the 
chill casting is relieved by the cutting of 
these slots and after the hot metal has 
been poured against the chill it frequently . 
warps, imperfect wheels. 


resulting in 


A. F. A. CONVENTION AT TORONTO 


HE EXECUTIVE committee of 


the American Foundrymen’s As- 


T 


sociation has accepted the in- 


vitation of the Toronto foundrymen 
to hold the 1908 convention in Tor- 
onto. The allied organizations, in- 
cluding the Brass Founders’ Associa- 


tion and the Foundry Supply Associa 
will the 

The Foundry Supply Association will 
hold an exhibit of foundry supplies and 
equipment, for which extensive prepara- 
tions are now being made. It was at 
first intended to hold the meeting the 
lirst week June, but to avoid the 
crowded condition of the hotels in To- 
ronto that week, as the circuit races have 
Leen set for that time, it has been de- 
cided to hold the convention the second 
week in June. 

A meeting was recently held at the 


tion, meet at same time. 


in 


headquarters of the Canadian Manufac- 
turers’ Association, Toronto, to make pre- 
liminary arrangements for the annual 
gathering. The meeting was called by 
L. L. Anthes, the 
American Foundrymen’s Association, and 
the different and _ bodies 
interested in the convention were repre- 
sented. 

Those present included L. L. Anthes, 
Toronto Foundry Co.; Dr. Richard Mol- 
denke, secretary of the American Foun- 


vice president of 


organizations 


drymen’s Association; H. M. Lane, secre- 
tary of the Foundry Supply Association; 
C. H. Wheaton, Dodge Mfg. Co., Toron- 
to; S. H. Chapman, Ontario Wind En- 
gine & Pump Co., Toronto; E. G. E. 
Holker, Wilkinson Plough Co., Toronto; 
David Reid, Canadian Westinghotse Co., 
Hamilton, Ont.; W. R. Beers, Detroit 





Foundry Supply Co., Detroit; F. W. Mof 
fat and J. K. Moffat, Moffat Stove Co., 
Weston; J. P. Murray, Ed. Flaysing and 
J. S. McKinnon representing th« 
dian Manufacturers’ Association 
Dr. Moldenke directed attenti 
work of.the American Foundrymen’ 
out that 


Cana 


sociation, and pointed 
jects were purely educational 
viewed the history of the 
and called attention to th 
has had 1 l 


1 . 
qaey pl 


spoke in thi 
ly Assoc lati 
pointed 1 hz 1ese two < 
Rin 
had wi rked 
ar - o ale = 
ars, and enlarge: 
‘ > an Lies 
exhibits made by 


at the convention 


“TRE FOUNDRY 


can Foundrymen’s Association and prom- 
ised their co-operation. 
The 


sessions 


facilities for the holding of the 
and the 
were discussed, and those present were 
the 
ments that could be made at the 


for making exhibits 


favorably impressed with arrange 
Toronto 
Mr. Lane gave some 
the 


po'nting out 


Exhibition grounds. 
id the 


idea of exhibits 
would be 


magnitude of 
which made by 
that $12,000 was spent by the association 
last year in the mere placing and arrang 
ing of the exhibits. 

Dr. Moldenke estimates that fully 2,000 
As at Phila 


features 


will attend the convention. 


delphia, the entertainment will 
be confined to the members of the allied 
the 


Foundryinen’s Association, the 


associations, including American 
Foundry 
Supply Association, the Brass Founders’ 
Association, and the Associated Foundry 
l-oremen, 


Those 


to exhibit should com 
8 M. Lane, sec 


I 
Foundry Supply 


wishin 
retary of 
1924 


who 


unicate with 
Association, 
Cleveland. Thos 


h to join the American Foundrymen’s 


’rospect avenue, 
Association and attend the convention as 
visitors should communicate with the sec 
retary of that organization, Dr. Richard 
Idenke, Watchung, N. fe 

Brass Founders’ 
M. Fairlie, Ten- 
Hill, 


id the secretary of the Associated Foun- 


The secretary of the 
Association is Andrew 


nessee 


Copper Co., Copper 


Everitt, care of the 


J. 


Tenn., 


March, 1908 


Toronto is an ideal convention gity, the 
exhibit buildings and the surrounding 
park are owned by the municipality, and 
two of the buildings are tendered for the 
use of the Supply Association, while the 
auditorium is to be used for the proceed 
ings of the society. 
enter the exhibit 
grounds at the side of Machinery hall, 
reducing the cost of labor and hauling to 


Railroad switches 


a minimum. In many cases permanent 
booths which have been constructed in 
can be secured so that the 


the buildings 


cost of exhibiting in Toronto will be 
only a small fraction of that which has 
had to be incurred at previous meetings. 

Machinery hall is equipped with shaft- 
ing, and both direct and alternating cur- 
rent for power and lighting purposes. 
Provision will made for com 
pressed air and water. The floor in Ma- 
chinery hall is tight and strong, and is 
suitable for supporting heavy machin- 
for 
h which sand is necessary. The 
the i 
the Process building, and 
about 200 feet Ma- 

The floor in this building 
is as strong as that in Machinery hall, 


also be 


and exhibits in connection 


larger of two buildings is 
known as 
is situated from 


chinery hall. 


but the planks are laid with wide cracks 
them, so that exhibits requiring 
molding sand could not be located in this 
building to advantage. 


between 
Power is avail- 
able in one section of the building from 
The build 


a number of perma 


shafting operated by motors. 
ing also contains 
nent booths and spaces surrounded by 


railings. 


CHICAGO EXHIBIT OF FOUNDRY EQUIPMENT 


AND SUPPLIES 


Address by Dr. Richard Moldenke, secretary 
of the American Foundrymen’s Association. 
Music will be furnished during the evening 
by the Boys’ Glee Club of the Institute. 
SATURDAY, MARCH 7. 
A. M.—Exhibition opens. 
10 A. M.—Meeting in foundry class room of 
all instructors in foundry and pattern work 
schools and universities, that are in at 
ndance at the exhibition. 
P. M.—The official photograph of the 
nbers and guests will be taken in front 
Engineering building. 
Smoker at the Sherman House 
all visiting foundrymen are invited t 
Tickets for the smoker can be ol 
from the executive committee. 
Exhibits will be 
cerns: 


made by the following c 


MOLDING MACHINES. 


i\rcade Manufacturing Co., Freeport, IIl. 
E. A. Delano Pulley Machine Co., Chicago. 
Killing Molding Machine Co., Davenport, 
Mitchell-Parks Mfg. Co., St. Louis. 

EK. H. Mumford Co., Philadelphia. 

Henry E. Pridmore Co., Chicago. 
Sandwich Mfg. Co., Sandwich, III. 

labor Mfg. Co., Philadelphia. 


4 


CORE ROOM EQUIPMENT. 


Brown Specialty Machinery Co., 


! Chicago 
Diamond Clamp & Flask Co., 


Richmond, 
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Falls Rivet & Machine Co.,-Cuyahoga Falls, O. 
Holland Linseed Oil Co., Chicago. 

S. Obermayer Co., Cincinnati. 

Pyott Core Machine Co., Chicago. 


PATTERNMAKERS’ MACHINERY. 
Fox Machine Co., Grand Rapids, Mich. 
Killing Molding Machine Co., Davenport, Ia. 
Oliver Machinery Co., Grand Rapids, Mich. 
PNEUMATIC RIDDLES AND RAMMERS. 
Chicago Pneumatic Tool Co., Chicago. 

Hanna Engineering Works, Chicago. 
OIL AND GAS FURNACES. 


Hawley Down Draft 
Kroeschell-Swartz Gyrating Flame 
Co., Chicago. 

Rockwell Engineering Co., 


MISCELLANEOUS 


Chicago. 
Furnace 


Furnace Co., 


New York. 
EXHIBITS. 


Knoeppel Co., Buffalo. 
Mitchell-Parks Mfg. Co., St. Louis. 
Garden City Sand Co., Chicago. 


Ballou’s White Sand Co., Millington, III. 


Goldschmidt Thermit Co., New York. 


DIFFICULTIES RESULTING 
FROM THE EXPANSION 
OF A HEAVY CORE 
ARBOR. 

By SCRIBE 
I had been but a short time with 
a firm that made a specialty of cast 
iron columns when an order was re- 
ceived for several 27-foot columns 
choked at each end similar to Fig. 1. 
As this was an extraordinary length, 
the problem of shrinkage immediately 





LP 
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a P Z 
The F. ry 


‘ic. 1—Section oF CAST [RON COLUMN 








presented itself for accurate solution. 
On all other columns which had up 
to this time averaged 14 feet, I had 
ised the “tenth rule” and allowed but 
14 inch over all for facing, at the 
ame time thickening the back of the 
inch for safety, as shown 


n 


langes % 


B,. Fig. ¥. 
With this past experience as a 
guide, I decided to adhere to the 


tenth rule’ and allow no extra length 


vhatever for facing, but thickened the 
4 inch as before. Having 
ttled this point, I made a pattern 
for the core arbor with a section sim- 
ilar in shape to Fig. 2, and along with 
the core box sent it to the foundry 
be rigged up for a green sand 
core. Two stock column patterns of 
e proper diameter were then pressed 
and arranged to be 
at the length. 


flanges ! 


f 


into service 


ipped off 





proper 
various brackets 
their respective places, 





After fastening the 
in 





and lugs 
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the pattern was also sent to the 
foundry, where the mold was made 
and properly poured. 

The next morning, having some 
misgivings in regard to the shrink- 
age, I made a rod on which was 
marked the length of the pattern, also 
the length of the required casting plus 
stock for finishing. Thus armed I 
marched bravely to the foundry. 

The casting was uncovered and still 
cherry red, but with the aid of a help- 
er I applied the measuring rod and to 
my infinite horror found the casting 
to be just 114 inches longer than_the 
pattern, and ‘about 4 inches longer 
than the required casting. With the 
cold sweat breaking out all over me 
I immediately questioned the foreman, 
as well as several of the more ex- 
perienced molders as to the probable 
cause of the phenomenon, but strange 
to say there was not a man in the 
shop able to throw any light what- 
ever on the subject. After racking 
my feverish brain for a solid half hour 
for a plausible solution, it suddenly 
dawned on ime that the expansion of 
the heavy core arbor was causing all 
the trouble and was entirely respon- 
sible for the added length. Confined 
as it was by the choke at each end, 
the sand flange and all had been 
forced by the heated bar to assume 
the length previously stated. 

Confronted by this predicament, 
nothing could be done except to 
await anxiously further developments. 
It is not difficult to imagine what a 
feeling of indescribable relief and sat- 
isfaction I experienced on finding that, 
having cooled, the casting had shrunk 
almost exactly what I had anticipated, 
leaving a good % inch to be planed 
off each end. 


PIN HOLES IN CHILLED CAST- 
INGS. 
By ALex. E. OUTERBRIDGE Jr. 

Pin holes occasionally appear in the 
white iron tread of chilled car wheels 
underneath the skin. This defect we 
traced to gas formed by a film of oil 
that was rubbed over the face of the 
iron chill to prevent its rusting, and 
the method we adopted was simply to 
rub the chills with a brush containing 
fine plumbago in its bristles. No oil 
used. The graphite gave the chill 
a polished surface and the pin holes 
disappeared. 

When high chilling iron contains over 
0.08 per cent of sulphur, gas holes may 
be expected at almost any place in the 
The best method of eliminat 
ing holes is add about one 
pound of ground, 80 per cent ferro- 
manganese to 600 or 700 pounds of iron 
in the ladle just before pouring. 


was 


casting. 


these to 
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BEARING METAL. 


M. C. J. Reed, of Philadelphia, has 
obtained a patent on an alloy of 85 
per cent lead, 10 per cent arsenic and 
1 to 5 per copper, which is 
reported to give good results asan anti- 
friction bearing metal. For bearings 
for the proportion of 
much greater 
and may in some cases advantageously 
be increased to 50 or 70 per 
cent. In preparing the alloy, partic- 
ularly where the proportion of arsenic 
is relatively high, it is advantageous 
to melt the elements together in a 
receptacle under greater than 
atmospheric pressure so as to prevent 
volatilizztion. For anti-friction bear- 
ings the copper may in some cases be 
dispensed with and the and 
lead be combined by melting. 


cent 


certain uses 


arsenic may be very 


even 


while 


arsenic 





FLUXES FOR SOFT METALS. 


The three principal soft metals are 
lead, tin, and zinc. Mixtures in which 
there is considerable be 
fluxed with sal-ammoniac in the same 
manner as pure zinc. 


zinc must 











The Foundry 
Fic. 2—SEcTION OF PATTERN FOR 
CorE ARBOR 


The subject of fluxes may be 
summed up in the following table: 
Metal Best flux. 
WI). chan yaeedseenddackvaenes Tallow. 
EM eds oedeeaeadeetakkawees Rosin. 
TN Sc. ccudedaetewe ene were Rosin, 
Ee JOON, (i cwcdecencvcctwes Rosin. 
En ONE aidicisdaceqeucawees Rosin. 
0 re Per rrr reer Sal-ammoniac. 
ye, Tee ee Sal-ammoniac. 
In the case of tin or tin alloys, 
rosin will be found better than tallow 
for making solder or babbitt metal, 


but if tinning is to be done, ta‘low 
should be employed. 

The method of using fluxes on soft 
metal is as simple as it possibly could 
The rosin, sal-ammoniac, or other 
upon the surface 
while the metal is melted. No 
than is necessary to clean the 
is used. The liquid scum is 
skimmed off —The Brass World. 


be. 
flux is sprinkled 
more 
metal 
then 
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RAT-TAILING AND OTHER DIFFICULTIES EXPERIENCED 
BY THE SUNNYSIDES FOUNDRY & MACHINE CO. 


BY F. 


n from the foundry 
rning looking as blue 
flame at the charging 
fF the cupola when the 
monoxide flame is 
its greatest show or 
‘lue blazes from a 
id. “Well, what is 
now?” said Ben 
glanced up from 
nixup of debits 
lits in the account of 
tric railway. “Why, all 
1, and for the 
reached for his pipe 
and had nking spell into the chair behind the 
fice stove 
“What de anyway?“ asked Bennett 
“Look just like a du road after a family of snakes 
top of the meal box from 
] “Rat tails, 
as he drawled out his 
nake tracks, if you please,” 


er % 
Le¢ agall 


, 1° ” 
1asty skidoo 


+4 
Cul 


that Sam Butler 
machine shop at 

or a great many 
oldest daughter 
hool, besides she 

he machine shop 
afternoons, when 
bachelor, who 

n as the ordinary 
He had become 
budding decollete, 
ns would tempt him 
He would hike out, 
excursion to St. Louis 
s employed in foundries 
luri these visits of 
me pointers about mold 


and in con 

k received numer 
nly from the saw 
the great agri- 
They also natur 
the general 
bitant prices 

d by the ex- 


j 


as considered 


WEBSTER 


other smooth work, and our story opens with a dialogue 
about their first experience with a reliable scrap pro- 
ducer. As the firm already had more dead ones on 
the vacant lot than could be used, and which came 
to them almost free of cost, there was no special in- 
ducement to manufacture either any scrap or profanity. 

After the exchange of sentiments about the rats: and 
snakes, Bennett gazed intently for some time at the 
seashore chromo on the large calendar hanging on the 
back of the door. But this time he did not center 
his attention as usual on the costume of the leading 
lady in the group of bathers. On the contrary, he saw 
the long bright parallel lines of sea weed and kelp 
strung like ropes along the strand, each succeeding 
wave of the falling tide leaving a new line. 

“T wonder,” he thought, “if the molten iron acts the 
same way with the facing on the bottom of our molds, 
and if this is the cause of the defects in our castings?” 

When the next heat was run off for casting some 
pump handles, anchor plates, and a few rough odds 
and ends, a mold was made up for a plate using the 
Wyandott facing in the same way as previously tried, 
only the mold was left open except at the pouring 
basin. The Wyandott was their first purchase of fac 
ing, as well as their first experience in applying art 
to molding operations. The agent, who was an ex 
dispenser of patent medicines and who sold the fac 
ing, claimed that perfect castings could not be mad 
without using Wyandott; that it was a wonderful prod 
uct made by a patented process owned exclusively by 
his company. Besides it was dirt cheap and pure as 
an angel. It contained no impurities, such as silicon, 
manganese, phosphorus, sulphur or carbon! Many more 
negative contents were mentioned, but so far neither 
Sam nor Bennett could find the names of these in the 
largest dictionary in town. The action of the flowing 
metal on the facing was equal to nature on the sea- 
shore. “There was no bathing suit in it, though,” said 
Sam. “P-l-y g-o-n-e,” drawled Bennett, as his ob- 
servations began to strike in. After making several 
experiments, Bennett did a very wise thing—and there 
are a good many regulars who had better sit up and 
take notice—he sent a letter of inquiry to a reliable 
foundry supply company, fully stating the trouble, and 
requesting help and a working sample of the facing 
they guaranteed for this class of work. For, if the 
grade of sand used must have a facing in order to 
produce clean and smooth castings, then it is worth 
while getting the right kind and to properly apply it in 
the right place. The letter writing act proved a money 
maker, as it led to a settlement of the first difficulty 
and brought dividends in both cash and cheerfulness. 
Besides, it opened the way for a successful warfare 
against the horde of enemies that afterwards attacked 
the shop, such as the other varieties of rat-tailing or 
seaming, scabs, blows and shrinkage, as well as the 
evils that can come so easily from numerous mixtures 
and peculiar methods of handling. 

While there are geniuses in country stores who can 
produce unlimited tons of perfect castings, and turn 
them out as easily and cheaply as digging potatoes from 
the dirt, yet the ordinary foundryman who tries to get 
within gun shot of his competitors must exercise eter- 
nal vigilance to prevent himself from getting into the 
scrap pile. Especially should the young foundryman 
cultivate the acquaintance of his best friends—the foun- 
dry trade papers, the reliable manufacturer and supply 
company, reference books or R. F. D. courses of study 
and he should shun the individual whose chief aim is 
to kill the ambition and progress of others by con 
stantly declaring that nothing is needed in foundry 


7 
work but muscle. 




















A GRAY IRON JOBBING FOUNDRY 


Shop of the Hamilton Foundry & Machine Co. 
Hamilton, O.—Methods of Making Difficult Castings 


HE HAMILTON Foundry & Ma- 
T chine Co., Hamilton, O., operates 

a jobbing foundry for the manu- 
facture of fine gray iron castings. The 
work, while of a jobbing character, is 
obtained in sufficient quantity to war 
rant the adoption of special methods 
and insure the employment of a pat 
period. A 


large portion of the work consists of 


tern for a considerable 
safe frames, as there are a number of 
Hamil- 
ton who have their work done by the 
& Machine Co. 
Other castings made comprise fine pic- 


safe manufacturers located in 


Hamilton Foundry 
ture frames, scale castings, coffee mill 
parts, desk handles, etc. 

Up to a very recent time the mold 


ng was done by hand _ exclusively 


Recently, however, six Mumford vi- 


brator machines were installed and 


xperiments conducted with the idea 
ff eventually making a large number 
f the molds by machine. The ma- 
hines are installed in what is known 
s the light work foundry, a general 
ew of which is shown in Fig. 2. It 
future 


devoted almost 


s probable that in the near 
his building will be 

oe ee f 
xclusively to molding machine work. 
(he main foundry is used for the 
castings and is 
vo 10-ton Niles 


on at one end is used for the mak- 


eavier spanned by 


cranes. An exten 
ng of safe castings, while beyond the 
ife department is located the clean- 
ig room. The main foundry and light 
vork shop are parallel buildings with 


e office building, pattern shop, ship- 


ing and storage rooms extending 


‘ross the front, and with the miscel- 


ineous jobbing room joining them, 
ing parallel to the office building 


nd located at about the middle point 
f the length of the two main foun- 
ries. 

General Arrangement of the Plant. 
The building containing the office, 


ttern shop and other departments 
is a frontage on the street of about 
50 feet and a depth of 44 feet. The 
ght work foundry extending back at 
ght angles to it is 386 feet long and 

feet wide. It is one story high, 
th windows on both sides and in 
end, providing ample lighting fa- 
Jeing used 


ities, exclusively for 


light work-— 
it has no crane facilities. 


mostly done at the bench 
At about 
the middle point of its length a two- 
story extension 26 x 28 feet has been 
built to accommodate a No. 5 Whiting 


cupola. Blast is furnished this cupola 


by means of a No. 5 motor-driven 


Roots blower installed in the cupola 
extension. An electric elevator serves 
to raise the cupola charges to the 


charging floor. 
Special Flasks. 
six Mumford vi 


brator type machines are ins 


In this building 


ing located along the left end wall 


These flasks embody a unique feature 


taken up by benches for tl 
With the exception of a { 


sand matches for which are shown in 


Fig. 1, snap flasks are used entirely. 
These flasks embody a featur 
introduced and patented by Ham 
ilton Foundry & Machine Co. This 
comprises the raising strip u i ) 

‘rease the depth of the flask An 
ordinary snap flask is take nd its 


upper edges fitted w 


. ' 
it trig : ] 
ing SU! ) Dp »\ I l 





shaped openings. The raising 


strips 


are fitted with buttons which fit into 

these openings, permitting the raising 

strips to be readily attached to the flask 
Main Foundry. 

The main foundry building is 277 

feet long by 100 feet wide The heavy 


t £ ide cenigtamataate ‘ nes 
work foundry occuptes the front portioa 
of this building fora depth of 200 feet, 
t ning a } in swidk 
t remaining portion being divided 
| ante P 
quaily between the Sal departmen 
ind t ining room Phe ipola 
plies wid . 
ym s located about midvw Ly tne 
41 ‘ heeal ” ‘ > } 
ngin o DUuUlIGINg on 1é rigi 
F ; 
land sid ind contains two Whiting 
‘ P o 
ipolas, Nos. 6 and 8, resp ly 
7 pantie 13 
Blast S supplied » both t se cupo 
= 1 os P 
iaS DY 1 motor-d ven N ) 6 Root > 
1 1] = atts 
row stalled in l ) k build ; 
1 + e > 
ca 1 about oU t trom e ) 
P 
| At ctric tor s es ft 
5 - irges to > ¢ irging floo 
| ( yom is lo 1 on the sa 
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wall and two sand mixers 


. nnacite 
1 Oppo Ke 


core 


¢ 


be nche¢ s 


OF 


ar 


haar . 
lowever, 
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and stock room 50 


THE 


sit- 


l 


‘oom is 100 


“nee ki 1 
dampie 


“HE FOUNDRY 


Light Work FouNpRY 


repair shop, and is 


the 


used principally 
the metal pat- 
largely used through- 


for mounting of 


feet 
ST 4 ’ 
arates the patternmakers 


A passageway, 5 


rom metal 
which is 44 x 31 feet. 
Two tumbling rooms, one with 24, 
with 12 
the tumbling equipment 
he plant. One 


room pattern storage, 


the other tumbling barrels, 
of 
of these is installed in 


building 


-omprise 
he frame behind the 
storage shown in 
dust 


room, 


pattern and is 


An 


a 
moOvai 15S 


efficient system of 


provided in this 
fan 
thr 
and 


an 


removing dust from the 


ugh the system of piping 


depositing it in a dust 


room, whence 
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desired. Two 
pickling vats are also situated in this 


it can be removed as 
room. The other tumbling room is in 
a building situated about 30 feet from 
the heavy work shipping room, which 
contains also a pattern storage and a 
repair shop. This building in dimen- 
about 100 x 50 
divided into three parts 


sions is feet, and is 
for the three 
departments which it contains. <A 
frame building divided into appropri- 
ate bins for sand storage is located on 
the the main foundry 
s this building, as is the brick blower 


as 
house containing the cupola blowers. 


same side of 


A Laidlaw-Dunn-Gordon duplex air 
x 32 and two 
stage, provides the compressed air for 


compressor, 11 inches 
the cleaning department and molding 
machines. This is situated in an ex- 
tension built on to the cleaning room. 


Computing Scale Casting. 


Extremely intricate castings are 
made in this foundry, and sometimes 
methods. 


Fig. 5 is 


by rather unusual The one 


shown in a casing for a 
The 


front, back and bottom re- 
spectively of three 


computing — scale. illustration 
shows the 
castings, illustrat- 
ing the extensive amount of core work 
which has to be 
the mold for these castings, the drag 
being at the right of the illustration. 
The 
ported by 


done. Fig. 3 shows 


core is of green sand and is sup- 
means of the sand projec- 
tions through the openings shown in 
the front and back of the castings. A 
pattern is 


parting flask. 


two-piece used in a single 


It would naturally be 
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supposed that a core of this size, in 
proportion to the size of the casting 
would be baked, but the green sand 
has proved amply satisfactory, and the 
percentage of losses is low. As the 
core is supported at many points, as 
can be seen by reference to the illus- 
tration, the mold is not as difficult to 
handle as might be supposed. 

Other molding jobs worthy of note 
are those made on the machines, com- 
prising coffee mill parts, caster hous- 
ings, caster wheels, desk handles, etc. 
The patterns are mounted in vibrator 
frames, properly gated by the com- 
pany’s patternmaker, and an oil and 
sand match is prepared for use in the 
machine. As previously stated, snap 
flasks 


Practically all of the machine patterns 


are used almost exclusively. 


are of metal, bronze being mostly 


used. Their quantity is such that a 
metal patternmaker is employed con- 








Fic. 6—PARTING OF MOLD FoR COFFEE 
Mitt SHELL 


stantly in repairing and mounting them. 
Another interesting casting made is 
the outer shell of the crushing part of 
a coffee mill. The method of molding 











Fic. 4—ONE oF THE TUMBLING ROOMS 


this is shown in Fig. 6. On opposite 
sides of this shell are two rectangular 
openings as shown. The core for this 
is made of green sand, and half of 
this is on the cope and half in the 
drag. The parting e core is 
shown in the illustration, and its po- 

e molder 
to ram up and withdraw the pattern 


sition is such as to enable th 
exactly as if it were a simple conical 
piece without openings. 

ylant is contained in a 


ing. The 


The power jf 
separate I iid 117 > 
eparate yu1.d equipment 
Atlas 


water tube boilers, and a 225-horsepower 


comprises two  125-horsepower 
Hamilton Corliss engine direct-connected 
to an electric generator.. The officers of 
the company are: G. A. Rentschler, 


president; G. S. Rentschler, vice pres- 
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Fic. 5—ComMpuTiInG SCALE CASTING 


ident; H. A. Rentschler, secretary and 
treasurer, and J. W. Young, super- 


intendent. 


NEW ENGLAND FOUNDRYMEN’S 
ASSOCIATION. 


The regular monthly meeting of the 
New England Foundrymen’s Associa- 
tion was held with 50 present at the 
Exchange Club, Boston, Feb. 12. The 
Waterbury Castings Co., Waterbury, 
Conn., was unanimously elected to 
membership. 

The committee shortages sub- 


mitted a 


~ 
) 


report of the proceedings 


transacted at the conference held in 
Philadelphia, Feb. 5, the report being 
read -by J. L. 

Vice President Wm. 


called upon for remarks 


Anthony, chairman. 





visit to the “tri-party n dinner” 


1 


tendered by the Philadelphia Foundry- 


men’s Association recently and he 


spoke very highly of the interesting 
program provided and the hospitality 


and courtesies extended to the visiting 


members. A hearty resolution of thanks 
to the Philadelphia Foundrymen’s Asso- 
ciation for courtesies extended to the 
members of the New England Associa- 
tion at the dinner, was 

The meeting then adj 


ner, after which the pres:den 





duced as the speaker of 
Hugh Kennedy, general manager of 


the Buffalo & Susquehanna Iron Co., 


Announcement was made that the 
March meeting would be held in B 
ton and the meeting would be 
dressed by Joseph Jeppson, superin 
tendent of the Norton Co., Worcester, 
on “The Emery Wheel and Its Appli- 


cation to Foundry Work.” 


METALS IN FOUNDRY PRACTICE 


Questions from Practical Foundrymen are answered 
in this department by the following experts 


CAST IRON ‘ ‘ ° ; ‘ . : : ; W. J. KEEP 


MALLEABLE IRON ‘ ‘ ° ‘ 
METALLURGY OF STEEL ; ‘ . ‘ : ; 
STEEL CASTINGS . ; ° ‘ ‘ ‘ , 


OTHER EXPERTS ALSO CONTRIBUTE 


DR. RICHARD 


MOLDENKE 
J. B. NAU 
W. M. CARR 


ADDRESS ALL INQUIRIES TO THE EDITOR 





CAST IRON NOTES 


We ar not be 


small 
small casting at V sections. It 


sufficient for 
also be necessary 


use the scrap made in the shop. 


UESTION. would 
Q ble with the would 
are making. Our cupola is a No. to 

8 Whiting, Ordinarily machinery scrap would be 
We used to cheapen the mixture and to 
coke 18 inches above the top row give a close grain. This would have 
reducing the silicon con- 


lined up 
have been’ charging 

effect of 
209 tent. 

Do not the the 
mixture for the larger castings, but in- 
for the 
If your heats are small, 
the upper row of tuyeres and 

the bed above 
wer tuyeres, although 18 inches 
should be sufficient. Your method of 
charging is correct, although the first 
should be about 2,000 
There is no reason why your 


of  tuyeres. On this we 
2,500 then 


pounds of coke, and 2,000 pounds of 


iron, 


pounds of 
change silicon in 


iron. Our blast pressure ranges from 


14 to 16 ounces, 
sufficiently hot for our purpose. 


but our iron is crease it to 2.75 per cent 


not 

We smaller ones. 
have recently increased the bed charge close 
to about 24 inches above 
the 


creased the coke 


the tuyeres, coke two feet 


charge 
blast, and have in- the ] 
to 300 


each 2,000-pound charge of iron. 


with same 
pounds for 
We 
use 30 pounds of limestone wit] 
Our mixture is 
No. 1 pig iron, 100 


. ° Led 
silicon, 7 yhur, 


iron charge 


charge. iron pounds. 


lows: iron should not be hot, providing you 


per cent; sul are weighing your mixtures carefully 
and the chemical composition is as 
No. 2 pig iron, 1,200 pounds; sili- you have stated. The iron containing 
No. 1 
but is a silvery iron and is 
just as good as ferro-silicon to soften 
0.027 per cent; your You should the 


t 
i 


cent. 


con, 2.29 per cent; sulphur, 0.025 per 7 per cent silicon is not a 


cent; manganese, 0.83 per cent grade, 
No. 4 pig iron, 700 pounds; silic 
1.60 per cent; sulphur, castings. use 


manganese, 0.84 per cent. 
The 


cent of 


silvery iron at all times to soften the 


. 
coke -d about 08 per light castings, but you will have trou- 
he tinos rere 1 


he casting ble with them unless you melt your 
iron hot. 
quired for such irons with the grade 

coke that you are using, as you 
little sulphur to remove. 
can get your iron hot 
give you solid castings, use 
piece of 
ladle 


containe 
sulphur. T 
pitted, and contained small particles Ferro-manganese is not. re- 
skimmed 
idle had 


appearance, similar to th 


these holes. The slag 
the top of the I: 

very 
the pits of the castin 
of the 


you 
castings 1iough to 


appearance, not only small aluminum in 
but at the top 1] 


perience this trouble 


pure 
as well lo not ex- each to remove the pitting. 
castings, however. We 
HIGH SULPHUR IRON. 
Ouestion:—Does the term 60-inch 
the shell in- 
diameter of the lining, and if the 
( tter, this the 
mixture, yvid a uyeres or at the melting zone? What 
pig iron were used, w -ontain 2.25 hould be 
1 


cupola 50 


con to the ladle when pour 


small castings, and cu- 
for large castings that are to be fin- pola apply to or to the 
ished. Kindly advise us how we can side 
overcome these 


Answer :—The 


would diameter be at 


the area of tuyeres in a 


per cent of silicon, wh would be diameter at the 


the proper content for large castings, tuyeres, and, ovided 


inches in 
p! 


they are 15 


BY W. J. KEEP 


inches above the bottom, would 1,800 
pounds of coke be the proper amount 
for the bed, if the fire is started two 
hours before the blast is put on? 
the standard specifications for 
foundry iron been generally adopted, 
so that No. 2 grade contains 2.25 per 
cent silicon and 0.045 sulphur? Would 
the addition of an iron having an ex- 
amount of manganese drive 
the sulphur into the slag if the iron 
contained 0.085 per cent of sulphur, 
or would the addition of silicon or 
manganese alloys remove it? 

Answer:—More care should be exer: 
cised in designating the size of the 
cupola. If you were to order a 60- 
inch cupola you would undoubtedly 
receive a furnace with a 60-inch shell, 
but as the linings vary from 5 to 9 
inches, the diameter inside of the 
lining at and above the melting point 
should be known. Unless otherwise 
stated, the cupola would be considered 
straight inside. The weight of the 
coke bed would depend largely upon 
the use of one or two rows of tuyeres. 
Most of the furnaces now in use have 
two rows. The coke, one and one- 
half hours after lighting, should reach 
18 inches above the upper tuyeres, and 
the proper amount to use can be as- 
certained by experiment. With a 52- 
inch lining and two rows of tuyeres, 
I use 1,600 pounds of coke on the bed 
and charge 3,000 pounds of iron. The 
succeeding charges consist of 260 
pounds of coke for each charge of 
3,000 pounds of iron. It is advisable 
to break the scrap into small sections 
to charge evenly, and to begin with 
plenty of coke and then reduce the 
coke bed 25 pounds and the succeed- 
ing charges 10 pounds until the proper 
amount has been reached. For small 
castings the proper melting ratio is 
about 9 to 1. You must have hot iron 
to avoid blow holes. 

The standard specifications for foun- 


Have 


cessive 
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dry iron are based on a general prac- 
tice which provides for no less than 
2.25 per cent of silicon in a No. 2 
iron and other elements as given in 
these specifications. If a grade is of- 
fered as No. 2 with a smaller percent- 
age of silicon, the same price should 
not be paid for it as standard No. 2. 
It is also advisable to refuse irons 
higher in sulphur than the standard 
calls for. You would rarely have 
.085 per cent sulphur in any of your 
scrap except stove plate, and _ this 
limits the amount of such material 
that you can use. Manganese in any 
form will reduce sulphur slightly, but 
t is advisable to keep the percentage 
ow in the charge. Silicon will not 
remove it entirely, but will counteract 
t to some extent. Make the lower 
row of tuyeres about 4 inches high 
ind flare them on the inside to make 
the openings as nearly continuous as 
possible. 


HARD IRON FROM A SMALL 
CUPOLA. 


Question:—Our cupola is lined to 32 
inches and we charge 40 pounds of coke 
to 500 pounds of metal. We use 25 per 
ent of pig iron containing 3.10 per cent 
ilicon, 25 per cent of another with 2.80 
per cent silicon, and 50 per cent of ma- 
hinery scrap. We make agricultural and 
machinery castings, which are too hard 
for our use. 

Answer:—If your scrap averages 1.75 
per cent silicon, and this is a sufficiently 
high estimate on account of the sulphur 
that it contains; your castings would have 
2.35 per cent silicon, which is not enough. 
\dd enough silicon iron to make the 
ilicon 2.50 per cent or try one heat with 
50 per cent of the iron with 3.10 silicon 
nd 50’ per cent scrap. You fail to state 
what you do with the scrap iron that you 
make. 

Increase the silicon until your cast- 

igs are soft, as it is probable that the 
analyses you sent do not exactly repre- 
ent the irons you are now using. While 

u do not state the amount of coke you 
put on your bed, you are not using enough 

n the other charges. Use at least 50 
pounds or probably 60 pounds to melt the 

on hot and to drive out the sulphur. 


CHILLED CASTINGS. 

By ALEXANDER E. OQUTERBRIDGE JR. 
Ouestion:—We would like to make 
hilled castings ranging in size from % 
14 inch, with the chill 4% of an inch 

casting the iron against a 
The analysis of the iron 


thick, 
illing surface. 
e are now making is as follows: Sili- 
n, 2.20; sulphur, less than 0.06; phos- 
phorus, less than 0.50 and manganese 
10 to 0.60. At the present time we se- 
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cure the desired chill by the addition of 
mold board scrap, and ferro-manganese, 
but would like to discontinue the use of 
this scrap by the use of some ferro alloy 
in the ladle. What would be the result 
of the addition of a small amount of 
ferro-chrome? We added 234 per cent 
manganese to this iron but failed to se- 
cure any chilling effect when it was 
added in the ladle. After reheating for 
20 minutes we had a complete chill, due 
to the conversion of all the graphite. 

Answer:—The analysis given shows 
that the silicon is too high, about twice 
what it should be to produce a chill % 
of an inch thick, casting the iron against 
a chilling surface. The addition of 
scrap will not cause iron to chill unless 
the silicon in the scrap is much lower 
than 2 per cent. Powdered ferro-man- 
ganese added in the ladle does not in- 
crease the chill;.it has the opposite ef- 
fect. The value of 80 per cent ferro- 
manganese added in small quantities to 
the ladle of chilling iron suitable for car 
wheels just before pouring is, that it 
immediately acts as a de-oxidizing and 
desulphurizing flux, thereby greatly in- 
creasing the strength and elasticity of the 
casting, which enables the wheel to with- 
stand shocks that would otherwise cause 
it to break. 

I do not believe that the addition of 
a small amount of ferro-chromo to a 
mixture containing 2.20 per cent silicon 
would have any beneficial effect. The 
only practical way to obtain the desired 
result is to reduce the silicon in the 
mixture to about 1.25 per cent, or lower, 
if necessary. The statement that the 
castings range in size from ¥% to % inch 
is indefinite. Presumably, this means 
thickness, but the width and length are 
equally important factors. The smaller 
the casting, the more readily it will cool 
and the deeper the chill. 

You say in conclusion “We added 2.75 
per cent manganese to this iron, but 
failed to secure any chilling effect when 
added in the ladle.” This was to be ex- 
pected, but the final statement “after re- 
heating for 20 minutes we had a com- 
plete chill, due to the conversion of all 
the graphite” is very indefinite. 


FERRO-SILICON FOR MALLEA- 

BLE HEATS. 

By RicHArRD MOLDENKE 

Ouestion:—Would the addition of 50 
per cent ferro-silicon to charcoal malle- 
able in the proportion of 1 to 40 make 

first class malleable castings? 
Answer:—As no further data as to the 
compositon of the charcoal iron are giv- 
en, and the melting process is not men- 
tioned, it is hardly possible to answer the 
question. However, a few wofds on 
ferro-silicon in the malleable foundry 
will not be amiss. Every foundry should 
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have this material, but should not use it 
except as a last resort to save a heat. 
Whenever it becomes necessary to in- 
crease the silicon in the bath to cure 
“high” iron, the metal has already been 
spoiled for the highest grade of malle- 
able. To add ferro-silicon to a mixture 
when charged into the furnace, seems un- 
wise, as the silicon is better introduced 
by means of higher silicon pig. Thus 
for the normal malleable foundry the 
silicon of the irons will run from 0.75 
up to 1.75 per cent. It is better to use 
more of the latter when silicon is to. be 
added, than to use the lower ranges and 
make up with ferro-silicon. The lower 
the silicon in the pig iron used the great- 
er the chances for burning in melting, 
hence, as in gray iron practice, the desira- 
bility of putting into the cupola or fur- 
nace, metal as nearly the composition of 
the castings wanted as possible, allowing 
for the loss in melting. 

There is no reason, however, why a 
foundry should not make the lower sili- 
con metal for its heavy range of work, 
and add say 75 per cent ferro-silicon to 
the ladle of metal when the very light 
castings are to be poured. The latter 
method would, however, only pay in 
larger plants where heavy work is the 
rule and a limited amount of small cast 
ings must be cared for. 

On general principles I would not ad- 
vise adding high grade ferro-silicon to 
the original mixture, as this would mean 
very low silicon pig irons to balance up. 
This always means rather poor castings, 
even in the case of charcoal irons. 


FLUX FOR SASH WEIGHT IRON. 
By W. J. Keep 
Ouestion:—What is the best flux to 
use for melting sheet iron and steel with 
one-half stove plate for making iron suit- 
able for sash weights? 

Answer:—By the addition of a small 
amount of comparatively high silicon 
iron you would give your iron fluidity 
and a little powdered ferro-manganese 
in the ladle would also help. Fluor-spar 
would be the best flux to make the slag 
fluid. 


CRUCIBLE STEEL CAR WHEELS. 
To the Editor:—We would like to 
know the chemical analysis of crucible 
suitable for making small 
car wheels which must be tough and 
will have to withstand hard wear. 


~~ S 1 
cast steel 


FOAMING SLAG. 
By W. J. Keep 
Question :—How can we overcome the 
foaming of slag the blast is 
about half off? 
Answer :—By increasing the coke dur- 
ing this part of the heat. 


when 











USE OF METAL CORES IN THE FOUNDRY 


Metal Cores Which Chill the Casting to Only 
a Very Slight Extent Are Described in this Article 


ETAL CORES are in every-day 
use in many foundries, but their 
sphere of usefulness is limited 


and is usually confined to round 


tapered for plow and other im- 


( Yther 


cores 


plement wheels. shapes than 
all, 
ever, are provided with a little taper to 


enable the core to be driven out of the 


round are sometimes used, how 


casting when cold. These cores are gen- 
erally known as chill cores and many 
shapes are in use for the local chilling 
of castings, such as plow points and other 
wearing parts, while in some few cases 
the whole mold is made entirely of metal 
as in the case of the sash weight plant 
illustrated in THE Founnry, 
wheel 


recently 
the per 
haps the best example of the local chill- 
ing of castings. 

All the above chill cores are useful in 


while chilled car offers 


two particular directions, that is, in their 
chilling effect on the castings and the fact 


article was awarded 
contest conducted by 


Editor’s Note. 


prize in 


PHE Founpry, 
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that they can be used again and again. 
For the latter reason they are sometimes 
called permanent! cores or molds and 
there is no doubt that a great deal of 
experiment is at the present time being 
devoted to this part of the foundry busi- 
ness. 


Metal Cores Without Chill. 


The use of metal cores which do not 
chill or which do so only to a very slight 
extent will be described in this article. 
The advantages which are to be obtained 
from these permanent cores are many 
and an example will be given in which 
their labor saving capacity is shown. 

The preparation of the metal cores for 
use in molds is simple and consists of 
warming the cores in the oven and paint- 
ing them with a mixture of boiled lin- 
seed oil and plumbago. The cores will 
dry out in a few minutes, and are then 
ready for use. The plumbago is mixed 
with the oil and the paint is used a 
little thicker than the ordinary blacking. 
With this mixture the chilling appears 
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AND 2 


—FRONT ELEVATION AND PLAN OF THE AXLE Box 


BY GEORGE BUCHANAN 


to be very slight, but as the cores are not 
large which have been used up to the 
present time and the casting fairly heavy, 
a certain amount of annealing takes place 
in cooling, favoring the non-chilling of 
the cored parts. The difference, how- 
ever, between a painted core and one 
without is considerable, and for the 
class of casting on which the cores are 
used no objection is raised to a slight 
chill. The thickness of the metal cores 
is kept between 14 inch and % inch, ex- 
cept, of the case of round 
cores, so that they occupy but little 
in the flasks, and for this reason 
possess advantages over ordinary 


course, in 
space 
alone 
cores 
which would have to be made in 
instances at least 1 inch thick, to per- 
mit of handling and to prevent breakage 
Molding an Axle Box. 

Figs. 1 and 2 show the front elevation 
Fig. 3 
shows the casting in two parts—box and 
At AA a boss is shown 
having a l-inch cored hole. The posi 


many 


and plan views of an axle box. 


grease chamber. 
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Fic. 3—THE CASTING 


tion of the bosses AA on the casting 
make this piece a three-parted job. By 
the use of the metal cores it was con- 
verted into an ordinary two-parted job 
and is made as rapidly as other boxes 
which are without these bosses and holes. 

The cope pattern mounted on a strip- 
ping plate machine is shown in Figs. 4 
and 5. In the latter one set of cores is 
shown placed in position on the pattern 
and the other pair are shown on the 
joint of the machine. The front view 
of the pattern, Fig. 4, partly in section, 
shows the cores in position at CC and 
D is an outside view of the same. 

Fig. 6 shows sectional views of ‘the 
mold complete. The sections AA show 


the metal cores DD in their position in 
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IG. 4—FRONT AND SECTIONAL VIEWS oF 
PATTERN ON THE MOLDING MACHINE 
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the mold forming the D boss and hole. 
Since using these metal cores over 2,000 
boxes have been made and the cores are 
still in good condition. 
ever, made as cheaply as ordinary bench 
castings and receive only the usual dress- 


They are, how- 


ing before being used as cores. 
The Grease Chamber Casting. 
The grease chamber casting is shown 
in Fig. 3. 
that serve to bolt the piece to the main 
casting. The application of the metal 


Two cored holes are shown 


core in this instance does away with 


special cores having draw print attached 
Fig. 7 is a front view of the pattern 
mounted on a stripping plate machine, 
Fig. 8 is a side view. The metal core is 
shown at H in its place covering the slot 
in the pattern. At K the slot is shown. 
A piece of ordinary stock core is placed 
in the slot and then the metal covering 
core H is attached, and the mold rammed 
in the usual way. 

Fig. 9 is a view of the bottom part of 
the mold rammed up, the dotted lines in- 
aicate the position of the cope, which, 
after being rammed is placed directly on- 
to the drag without having to be turned 
over, the two round cores being already 
in position by the aid of the metal cores. 
A large number of molds are gained on 
a day’s work when the parts can be lifted 
directly from the machine to their match- 


ing parts on the floor. This condition is 


obtained in this instance by the use of 
metal cores. 


SAND FOR HEAVY 
CASTINGS. 


3y C. VICKERS 


BRASS 


Question:—What grade of sand should 
we use to obtain the best results in mold- 
ing patterns for brass castings that will 
weigh about 500 pounds each? 

Answer:—A No. 2 grade is about the 
best for such work. 











Core MouNTED ON STRIPPING PLATE MACHINE 


PHILADELPHIA CONFERENCE 
ON SHORT WEIGHTS. 
Short weights in shipments of coke 
and pig iron, from which the foundry 
interests of New 
suffered, discussed at 
held at the Bellevue- 
Stratford, in Philadelphia, Feb. 5, be- 
Philadelphia, 


England have es- 


pecially were 


a conference 


members of the 


New England and Pittsburg Foundry- 


tween 


men’s Associations, and _ representa- 


tives of the various railroad and 
steamship lines most interested. Thede 
included the Pennsylvania, 
Reading, New York Central, Balti- 
more & Ohio, Norfolk & Western and 
the Buffalo, 


railroads and_ the 


latter 


Rochester & Pittsburg 
Merchants’ and 
Miners’ Transportation Co. and the 
Tennessee Coal, Iron & Railroad Co. 
Henry A. Carpenter, of Providence, 
R. I., presided, and several hours were 


spent in an amicable and earnest dis- 























L 
Faas cen 
f 
t yj 
| 
2 
J 
> 
i | 
ives . 





Zhe foundry 
Section A-A Section B-B 
Fic. 6—SECTIONAL VIEWS OF THE Com- 


PLETED MOLD 





38 


cussion of the questions involved and 
the best way of remedying existing 
conditions. Some of the foundrymen 
complained that their losses on ship- 
ments ranged from three to six per 
cent, and in a year aggregated as 
$6,000. After the points 
at issue had been thoroughly dis- 


much as 
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and consumption of time in hand- 
ling. 

In the evening, the visiting mem- 
bers of the New England and Pitts- 
burg associations were entertained by 
the Philadelphia foundrymen at what 
was called a “Tri-Party Novelty Din- 
ner,’ at the Manufacturers’ Club. A 
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cussed, a resolution was adopted pro- committee of the hosts appeared 
viding for the appointment of a dressed as chefs and waiters and 
committee representative of the water showed their skill in waiting upon 


and rail transportation and pig iron, 
coke and coal interests involved, for 
the purpose of 


considering discrep- 


ancies in weights of shipments and 
to report to Chairman Carpenter in 
writing. It developed during the 
discussion that some founders, for a 
great many years until a year or 


so ago, have been buying iron on 
a basis of an allowance of 28 pounds 
English 

2,268 


transportation 


per ton sandage plus the 


2,240 pounds gross ton, or 
pounds. The larger 
interests represented said that they 
have been shipping 2,240 pounds per 
ton for the last five years. The con- 


sensus of opinion expressed by the 
majority of the foundry interests rep- 
resented at the meeting seemed _ to 
favor the establishment by transpor- 
companies of scales at 


tation ports 


and points of receipt and _ subse- 


quent delivery as tending to fix the 
responsibility for shortage in transit. 
Objection was made to this by the 
transportation interests on the ground 
lack of room 


of increased expense, 


the guests. Those who arranged the 
dinner in this unique fashion and car- 


ried it through very successfully were: 
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Frank King. Howard Evans, sec- 
retary of the Philadelphia association, 
acted as toastmaster and _  speeche 
were made by W. A. Viall, of Provi 
dence, president of the New Eng 
land association; Herbert E. Fields, 
president of the Pittsburg associa 
tion; Thomas Devlin, president of th 
Philadelphia association; H. A. Car- 
penter, of Providence, R. I.; W. G 
Breen, of Boston; B. M. Shaw, Wat 
ertown, Mass.; A. M. Abbe, New 
Britain, Conn.; and John Birkinbine, 
of Philadelphia. 

The following resolution offered by 
W. S. Hallowell, of the Harrison 


Safety Boiler Works, seconded by 
Thomas Devlin, president of the 
Philadelphia Foundrymen’s Associa- 


tion, was unanimously adopted at the 
dinner: 
Resolved, That it is the sense of 
the Philadelphia Foundrymen’s Asso- 
ciation that we recommend to the 
manufacturers of pig iron that they 
take united action for the purpose 
of establishing a minimum rate for 


certain standard grades of pig iron 


Metal Core 
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J. H. Sheeler, A. A. Miller, T. M. 
Eynon, Edgar S. Cook, W. H. Ridg- 
way, H. L. Haldeman, J. S. Stirling, 
E. H. Mumford, Arthur Simonson, 
Josiah Thompson, H. L. Tripple and 
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DRAG OF THE MOLD 





at fixed delivery points so that found- 
rymen may rely on the basis estab- 
lished for the purchase of their sup- 
ply. ——_—— . 
CHAIRMEN OF CONVENTION 
COMMITTEES. 
Preparations are going forward in 
connection with the holding -of_ the 
convention of the American Foundry- 
men’s Association in Toronto in June 
and representative committees are be- 
ing organized. 
The following chairmen of com- 
mittees have been appointed: Enter 
tainment, Frederick Somerville, Som- 
erville Ltd., Toronto; finance, Pe'er 
McMichael, Dominion Radiator (o., 
Toronto; press, W. W. Near, the Page 
Hersey Co., Guelph; grounds and 
buildings, Robert Cluff, King Rad:a- 


tor Co., Toronto. 
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A FEW SUGGESTIONS FROM A 
PRACTICAL PATTERNMAKER. 
By L. B. AcKsoy 


I have read many of the books and 
articles on patternmaking and many of 
them are very amusing. The two ideal pat- 
tern shop layouts shown in the February 
issue of THE FouNpry are dreams of in 
aptitude. First of all, there are no lum- 

We stand our lumber on end 
three months and then rack it on edge. 
In another rack we have planed to gage 
every thickness 1/16 to 1 inch 
The first operation 
is to cut the plank, carry it to the cut- 


ber racks. 


from 
in pieces 6 feet long. 


off saw and dimension it for length. No 
cut-off saw, however, is shown in either 
of these layouts. The workman presum- 
ably carries this plank to the cross cut 
saw which is in line with and only 6 
feet from the Suppose 
he has a 14 or 16-foot plank to cut—it 
will be impossible for him to do it, as 


universal saw. 


Again, it will 
take one helper at each end of the plank, 
with the sawyer at the machine. With 


he will lap the other saw. 


LAYOUT OF TOOLS 
FOR DIMENSIONING 


‘ Boy 
o 4 
Ss 
STOCK GY MEANS OF 
SEQUENTIAL OPERATIONS 


= € 


D. JOINTER 
E, PONYPLANER 
> PROCRESSION OF WORK 


A, LUMBER RACK 
8. CUT OFF SAW 
C. COMBINATION SAW. 


LAYouT OF TooLs FoR DIMENSIONING 


STOCK +*IN THE PATTERN SHOP 


cut-off (swing) saw he dimensions 


easily single handed. The next opera- 
m for the patternmaker is to rip his 
llets, so he has to lift and carry them 
ain over to the rip saw, instead of hav- 
g that tool exactly where his billets 
ive the cross cut. 


Three band saws are shown—I wonder 





iat for—and no jig saw, one of the 
handiest tools ever put into a pattern 
slop. The next operation is to plane the’ 


piece out of wind and 


ges on a jointer. 


square up the 
Two “buzz” planers 
shown. The patternmaker can take 
In either case he carries the 
terial at least 50 feet at 40 cents an 
I am no draftsman, but roughly 
w the location of some of our tools 
My 
s would have “locomotor melancholia” 
e if just in the operation of getting 

dimension stock a skilled pattern- 
ker had to carry lumber more than 
This 


uld soon run into long measure, fur- 


choice. 


hour. 


the accompanying illustration. 


feet, as in this “model” layout. 


gs and miles. 
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Where does the author hope to get a 
room 80 x 120 feet for a pattern shop? 
He shows six lathes; ditto, two core box 
What are they for? To work 
up straight semi-circular core boxes out 
of wood? 


machines. 


That practice is obsolete with 
us. Our foundry has a core machine and 
carried in 


all sizes are stock up to 3 


Anything 


‘inches in diameter. compli- 
cated with round cores we develop from 
core sticks, using the core itself as our 
basis and making the box in cast white 
metal, which is twice as good—five times 
as cheap. As for large cores, we make 
them by sweeping up cement, really re- 
hard as 


We can 


the whole thing into the core oven if 


inforced concrete construction, 


iron, smooth as marble. shove 


necessary, using the box as the core pan. 
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We have a non-shrinkable metal that 
we use for 
core parts. 


and master 
lead, 6914; 
Sometimes 
the ‘boss adds some kind of dope to this 


our core sticks 
It consists of 
antimony, 15%; bismuth, 15. 
mixture and gets an alloy that expands 
In this 
way he can get a working pattern from 


instead of contracts in cooling. 
any old casting. 

Where does the author make his plate 
and molding machine work? About one- 
third of our shop is fitted up for this 
What would he do w-th a 
multiple mold, five deep, seven on the 
If he 


has facilities for this very important new 


line of work. 


radial, each weighing 19 pounds? 


work it must be disguised as “segment 


table” or “segment press.” 


COMMERCIAL PIRACY 


ESS THAN a year ago, a large 
builder of hydraulic machinery 
received an order for a hydraulic 


press of special design. Owing to 


the keen competition that .developed 


for the order, the contract price was 


1 


only a tr.fle higher than the cost of 


the standard machines of the same 


capacity. To meet the specifications, 
which were unusually severe, a press 


of an entirely new type had to be 


developed at an enormous expense 
for experimental work, drawings and 
an entirely new set of p 


i 
When the 


greatly 


itterns. 


order was taken, this 


increased cost was not con- 
sidered, but upon the completion of 
the machine, it was found that a 
tool had 


market 


evolved for 
devel yped 


manufacturers 


been 
could be with no 
dozen and 


first, it 


less than a 
the loss on the 
could be 


The 


was believed, 


spread over subsequent 


sales. future, unfortunately, 


was 
not discounted, and up to the 


no further sales of presses of this 
type have been made. 

Yet the largest competitor of this 
concern has sold no less than 10 sim- 


ilar machines at a price far below that 


at which the original manufacturer 


could hope to compete. Every detail 


had 


month 


of ithe press been copied, and 


after the first builder 


within a 


had made his shipment, the salesmen 
of this formidable competitor were of- 
tool for 


immediate 


fering a similar early deliv- 


ery. An investigation was 
instituted and after all hopes of solv 
ing the mystery had vanished, it was 


learned by the merest accident that 
yardmaster had sidetracked 


the flat car 


an obliging 


containing the press 





present, 


alongside the works of the competi- 


tor. This opportunity was not lost. 
A force of engineers was set to work 
making rough sketches’ and taking 
measurements, and in less than a 
month the patterns for the copied 


were in tthe foundry. No 
devoted to 


work, as 


machine 


time costly experi- 


mental 


was 


none was necessary, 
this having been done by the magnan- 
imous designer of ‘the original ma- 
chine. 

Notwithstanding the reprehensible 
conduct of the competitor, the de- 
this had 


he was only another 


signer and builder of press 


no legal redress; 


one of the 


victim of many forms of 
insidious thefts that are costing Amer- 
dol- 


eyes of the 


ican manufacturers thousands of 


lars annually. Jn the 


law moral larceny is mot punishable, 


and unlike the marauder whose acts 


41 


lie within the pale of the statutes, the 


operation of the so-called moral 


plunderen are more subtle and are 
carried out with a great show of re- 
spectability. In this way, the good 
names and reputations of old estab- 


lished concerns, as well as their prod- 
uct, if not patented, are appropriated. 


The 


sense of 


concerns are copyists in every 
the term, and more plainly 
speaking—commercial pirates. 


Another incident shows to what ex- 


tremity some. of these concerns will 
go to dece:ve the unsuspecting con- 
sumer and lead him to believe that 


he is securing the genuine instead of 
the spurious and generally a much in- 


ferion article. For many years, a 


man- 


ufacturer of foundry equipment has 


specialized in one line and has devel- 


oped this machine to a hgh state of 
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The 


original are about 


efficiency. patents covering the 


to expire, but im 


provements have been made _ from 
year to year at a great cost and only 
a few features of the original inven- 
tion are still embodied in the ma 
chine. The designer, through long 
exper-ence, has a comprehensive idea 
f the requirements of a machine of 
s type for foundry usc He has 
made it his life’s work, and cons¢ 


quently, a subject of special 
Notwithst 
name and enviable reputation in 


trade, he is threatened with the loss of 


experiment anding his 


a large amount of business te a copy 
ist, who, ow-ng to his lack of origin 
lity and hazy knowledge of the spe 
cial requirements, has flattered ( 
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builder by preserving some 
original. To 
sell the machine at a price below that 
asked 


in construction it is 


gitimate 
of the features of the 
said that 
that 
material en- 
slighted. 
\s in all similar cases, a lower price 


for. the standard it is 
inferior ‘to 
and the 


into it has also 


f the original 


tering been 
is resorted to as a potent lever to de- 
ude the with the 
added 


would be 


consuming public, 
that the 
The 


represents ithe 


assurance or: ginal 
difference 


differ- 


unscrupu- 


duplicated. 
in cost barely 


ence in quality, while the 
lous builder aims to reap the benefits 
of years of costly experimental work 
ind thousands of dollars expended 
for advertising. 


The copy ng of catalogs is an- 


March, 1908 


other attempt at deception that has 
recently been 
size, but in the arrangement of illus 
trations 


noted. Not only in 


does the 
follow th« 


text matter 
book of this copyist closely 
original. 

In the end, 


producer may suffer losses, the con 


and 


while the legitimat 


sumer is the heaviest loser throug] 
his possession of a tool that is onl) 
a counterfeit of the original. 
ceed as builders of special equipment 


should be 


To suc 


concerns ‘specialists no 


only in design but in production 


well. The interlopers can only hop 


to succeed by initiating cut-thro 


competition, which will ultimate); 


wipe out their profits as well a 


those of the legitimate manufacturers 


A LONG MACHINE TOOL CASTING 


Hk accompanying llustration 
i¥ shows a new open side planer 
recently built by the Cleve 
land Planer Works, Cleveland, which 
is noteworthy for the fact t 
has a bed which is probably the longest 
tool The 
bed was cast in one piece, the object 
test f 
the foundry, but to 
l 


machine casting ever made. 


being not only to the capacity of 


demonstrate the 
amount of vertical curvature necessary in 
the mold to insure a straight bed when 
the casting had cooled, with an iron of 
a certain analysis. The calculations were 
so nearly correct, that when cold and 
supported in a neutral position, the bed 


was straight within 1% of an inch ver- 


tically, and % of an inch horizontally 














f the bed is 
The casting is 52 feet long, 
45 inches wide and 27 inches high. It 


be seen when the length o 
considered. 


was cast closed on the upper side with 
the exception of an opening for the bull 
wheel, and closed on the lower side for 
that portion opposite the column base 
and a distance of about 6 feet in either 
direction with holes only large enough 
to permit the easy removal of the cores. 
The thickness of 

inch. 


the walls is 
Cross partitions were provided 


metal in 


each 134 inches thick, spaced about 30 
inches. The casting weighed approxi- 
mately 52,000 pounds and was practically 
without a blemish, and sufficiently hard 


to provide a good wearing surface in the 


slides. 


The 


method of molding this casting 


Sips 


PLANER BUILT BY THE CLEVELAND 


A short section of patter: 
was used in comparison to the length of 
the finished casting, being about 12 fe 
in length. The mold was made top side 
down, and the Vs were first molded b 
means of a separate short pattern. O1 
end of this pattern was pounded dow 


is of interest. 


into the sand the requisite distance 
provide the calculated curvature in tl 
mold necessary to produce a straight fi 
ished casting. The V pattern was the 
withdrawn and the main pattern plac 
in position on the Vs of the mold anc 
the finished mold built up 
This operation was repeated the neces 
sary number of times until a mold of 
the requisite length was produced. TI! 
same method is followed in molding 
shorter beds ranging from 15 to 30 feet 
in length, and the same proportion of a 
curacy has been obtained. 

The plate shown on the table of th 
machine in process of machining is a 


around it 


floor plate boring mill base and was tr 

when cast within 1% of an inch in every 
direction. It weighs approximately 22,000 
pounds and is 12 feet square by 9 inches 
ribbed) ai 

this 
required an ¢ 


deep, and 
braced. A 


ter would 


thoroughly 


casting of chara 


have 


tremely large yjlaner to machi 
g 








PLANER Works 
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had not an open side planer been 
available. The planer illustrated is a 60- 
inch machine widened out to 72 inches. 
It allowed the work to overhang the 
platen on the column side about 8 
inches. The table being 54 inches wide, 
the plate was balanced on the platen with- 
in about two tons. 

The planer table is 31 feet long with 
Vs spaced at 36 inches center to center. 
The rack is 2% pitch with 8-inch face. 
All gears and rack are of steel. The 
ratio of cutting to return speed is about 
1 with belt speeds of 1,600 and 
4,400 feet per minute respectively for 25 
feet per minute table travel. The motor 
is of the induction type rated at 20 horse- 
power. The column is 60 inches wide 
and 30 inches deep at the lower side. 
It is fastened to the base with twenty 14- 
bolts and doweled with four %- 
inch pins. The base to which the col- 
umn is bolted is cast integral with the 
bed up to the level of the Vs. 

The castings described above were 
made for the Cleveland Planer Works by 
the Johnson & Jennings Foundry Co., 
Cleveland, under the direction of Charles 
\. Olsen, superintendent. 


25 


inch 


A ROLL CLEANING DEVICE. 
H. N. TUuTtLe 

We formerly very 

noyed by the chips and shavings which 

came gummed on the lower rolls of 


were much an- 


the thickness planer by the resin from 
the lumber passed through it. This ne- 
essitated the cleaning of the rolls quite 
frequently, which not only took more or 
ss time, but was often neglected, to 
the detriment of the work done on the 
machine. -Finally, the expedient of put- 
ting a kerosene wiper upon them was 
tried and found more than satisfactory. 
n fact, though the rolls were in very 
bad condition when the device was ap- 
plied, the had not been run 
more than minute before the rolls 


machine 
one 
were entirely cleaned. 
Figs. 1 and 
show how the device was made and at- 
tached. Fig. 1 represents the end view 
and roll, while Fig. 2 
front view 


the 
other 


The illustrations, will 


f one wiper 


the of one-half 
the end 
he lettering is the same in either fig- 
ree A one of the lower 
lls, B the bed under the knives, C the 
down from the bed 
ime, outside the roll. The device con- 
sts of a bracket D, fastened to rib 
by two cap screws, only one of which 
at E. This bracket has a 
either end, which form the 


lOWS 


me, being — similar. 


represents 


rit 


) which drops 


shown 
fork F at 
vays or guides for the oil cup G. 
There are two ribs, not shown, cast on 
e outside of the oil cup to guide it 
dwise. This cup is filled to overflow- 
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is 


when it 
pressed against the roll the cup itself 
H 
cored or drilled in a lug on the bottom 
of the oil cup at either end and there is 


ing with waste, so that 


does not rub against it. A recess is 








one in the bottom of the fork which 
make seats for a coiled wire spring. It 
will be noticed that the cup screw 
ae : 
A 
Cc od 
| 7" 
| G | 
| 
e=3} |+H 
Lesei 
==tH 
E 
al 
lic. 1—EENp View or Rott CLEANING 
DEVICE 
passes through a slotted hole. This is 


done so that the bracket may be raised, 
thus putting a on the 
coiled. springs, which in turn press the 


compression _ 
wiper lightly against the roll. It is need- 
less to say that there is a wiper on either 
roll. 

The only attention required is the oc 
casional pouring of a little kerosene upon 
of the The 
around the rolls and into the waste cup, 


the top rolls, oil flows 


which will keep the rolls perfectly clean 
until the oil is evaporated. It is intend- 











| 
| 
eu 





VIEW 
DEVICI 


NI or Rone CLEANIN 


RO 


ed to oil the wiper al 


} 


out once a m 


thoug 
will 


cleaning 


the 
few 


begin to 
effected 


the application of the kerosene. 


gum 
within a 


up, 


MICRO-CONSTITUENTS OF CAST 


IRON. 
By BRADLEY STOUGHTON 
Question:—How 


many calories 


given off in the oxidation of 1 pound of 


h, if it be forgotten until the rolls 


revolutions after 


are 


manganese oxide; of silicon to SiQO,? 
What constituents are shown in iron 


when examined by the microscope, con- 
taining carbon, 3 per cent; silicon, 0.67; 
manganese, 0.28; sulphur and phosphorus 
below 0.03 per cent? What would be 
the constituents of this iron when heated 
to 1,100 degrees Cent. and quenched in 
ice water? 

formation of 


Answer:—The heat of 


one pound of 


Manganous oxide, *MnO=1,280 pound 
calories—580 kilogram calories. 
Manganous oxide, Mn;0,=—1,430 pound 


calories—650 kilogram calories. 
MnO.—1,440 pound 
calories—655 kilogram calories. 


Manganic oxide, 
The heat of oxidation of one pound 

of manganese to 

*MnO,=1,650 pound 
gram calories. 

Mn;0.—1,990 pound 
gram calories. 

MnO=2,280 pound calories=1,030 kilo- 
gram calories. 


calories=745 kilo 


calories—900 kilo- 


The heat of oxidation of one pound 
of silicon to SiO.—6,430 pound calories 
=2,920 kilogram calories. 

The 


standard of measurement. 


the usual 
One kilogram 
calorie=3.968 British thermal units; one 
pound calorie=1.8 British thermal units; 
One kilogram calorie=2.2046 pound calo- 
ries. 

In the 
graphite, 


kilogram calorie is 


will be 
iron silicide, 
FeSi, and perhaps other compounds such 
as Fe.Si, and manganese sulphide, MnS. 
The phosphorus will be in solid solution 
in the ferrite, and the manganese not 
united with the sulphur will be in the 
cementite of the pearlite as (Fe.Mn).C 
This assumes that the cast iron was 
slowly cooled through the range of freez 
ing. If it were rapidly cooled, there will 
less graphite, perhaps none, and ce- 


cast iron cited there 


pearlite, ferrite, 


be 
mentite, FesC, instead of ferrite. 

I think the last question must be a mis 
take. To heat this iron to 1,100 degrees 
Cent. would almost melt it, and no one 
would think of quenching it from such a 


high temperature. If he did, it would 
burn the iron and injure its properties. 
Moreover there would be no advantage 
in quenching from a temperature higher 
than 750 degrees Cent. (1382 degrees 
Fahr.) If it were heated to 750 degrees 
Cent., and quenched in ice water, its 


constituents would be: Graphite, marten- 
site, iron silicides, manganese sulphide. 
If it had been rapidly cooled through the 
freezing range, there will be cementite in 
addition to the constituents mentioned. 


*In steel 


ing 


we usually calculate upon MnO be 


formed. 
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ie dimensions of thr 
Proportions fan for the cupola blow 
of Fans for e1 
Blowers the 


are practically { 
manufacturer by the 

standardization of sizes. 
In so f{ ras there is any reason for m +17 
propor 
ioning of a fan this is well and good 


ng certain relations in the 


The manufacturer is supposed to know 


re about the matter than the user, and 


supposition is well founded. There 

is something peculiarly elusive about the 
knowledge of blowers d their opera 
At one moment the action seems 


st beyond explanation But many 
s enter to influence the operation 
f blowers The fluidity of the air,—its 


199° 1, 4 y h 
much to do with increasing th 
( ( t1es wh sum cientiv ¢ il 
} - 45 1 +7 
( ed Dy th el ns between pressure, 
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| that to most individuals a fan 
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may be speeded up just enough to over 
come it and thereby render possible the 
movement of a constant volume of. air. 
Or, were it possible to change the width 
of the fan as the occasion might demand, 
the volume within reasonable limits might 
be kept constant by increasing the width 
as the normal resistance was increased 
That is to say, the wider wheel mighi 
have its delivery decreased through th 
effect of the resistance by an amount that 
would make the volume just equal t 
that discharged by the smaller wheel un 
der normal resistance. Of course, an 
adjustable fan is out of the question, but 
it is possible when the conditions ar 
known, to design a fan that will thu 
offset the effect of resistance without th 
necessity of excessive speed. In a word 
if given conditions could be establish 
and maintained it would be possible t 
design a fan of maximum efficiency t 
meet these conditions; but these are usu 


1 


ally variable and are seldom well know: 
] 


in advance 

While there has bee: 
Trade a slight improvement i: 
Outlook 


uundry trade condition 
during the last 30 day 
the cost of raw mat 
ls has not declined in proportion t 
he selling price of castings. The pi 
Centt 
promulgated 


new schedule based on $17 for No 


yn manufacturers of the 


West have recently 


Foundry at the leading iron produ 
ig points This quotation, plus lox 
switching charges represents t 
price asked at Buffalo, Pittsbur: 
Cleveland, Youngstown and_ oth 

S Yet th's price has be 
s] d d in the absence*of he 
lying nearly represents nominal \ 
S \ perfunctory meeting of 
1 it ore interests was also h 


early in February for the purpose 

firming last year’s quotations. Th 
s done without difficulty as n 
market and will probably not inter 


selves in the'r future 


e sumn months. Steel p 
S kewise being held on 
1 1 basis Prices of all ki 


dec line 


ie metal in most instanc 


stings have, however 


orders are now be 





g f ton above pr 
ent | and manuf 
irers in foundry supplies report 

" demand f their produ 

it the amount of new equipm 


that is being purchased is limited o 
extens! 


ng to 1e stoppage Ot 


building 


operations lr 


Connellsvil 


pr sducti mn of the 
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region during 1907 amounted to 19,- 
029,058 tons as compared with 19,- 
999,326 tons the previous year. The 


average price at the ovens was the 


highest recorded since 1903, both 
foundry and furnace grades having 
averaged $2.90. The low point was 


reached in 1894 when $1.00 a ton was 
average. Quotations of non-fer- 
rous metals remain practically 
changed and the brass foundries report 
from the 


the 
un- 
reaction re- 


only a_ slight 


‘ent depression. 





PRIZE CONTEST AWARDS. 
The five articles awarded prizes in the 
contest conducted by THE FOUNDRY are 
published in this number. The 
other articles submitted and ac- 
cepted will appear in later is- 


sues. 

Awards were made as fol- 
ws: 

First Prize—C. Vickers and 


\. C. Hemist equally share the 
irst award of $50 for their arti- 
les on, “Silicon-Copper in the 
Brass Foundry” and “Measur- 
ng the Capacity of Ladles,” re- 
pectively. 

of 
Bu- 





“The Use 
by George 


Prize 
\fetal Cores,” 
hanan. 


Second 


Third Prize—“‘Cylindrical 
Section Sweeping Device,” by 
Jabez Nall. 


Fourth Prize—‘Large Cores 
Without Arbors,” by Paul R. 
Ramp. 


DEATH OF J. K. BOUGHER. 


J. K. Bougher, president of 
the J. W. Paxson Co., Phila- 
delphia, 

-alers in foundry supplies and 
juipment, died at Palm Beach, 
Wednesday, Feb. 12, 
aged G8 years. His passing 
yay removes one who might 

‘ appropriately called the dean 

the foundry supply business 

America and who was the last re- 


manufacturers of and 


Florida, 


iining member of a coterie of men 
10 were active during the 70's, 80's 


d 90's, in the development of a busi- 


ss that has since grown to be a 
great industry. 
His contemporaries in this work 


re Simon Obermayer, the founder 
the S. Obermayer Co., Cincinnati, 
Oo passed away in 1898; J. D. 
uth of the J. D. Smith Foundry 


43 


Supply Co., Cleveland; J. W. Paxson, 


o with Mr. Bougher founded 
use of J. W. Paxson Co., and 











established 
ly 


Bros. 


exceedingly 
tion, and while constant in his 


social 


with 


in 


the 
A. 
Miller, Providence, R. I., of the old 


“Te FOUNDRY 


for near- 


Whitehead 


known 
the 


concern, 
half a century 
Co. 


In a personal 


as 


way he was of an 


lovable, sociable d'sposi- 


devo- 


1S 


tion to business, giving to it during 
all 
of his 


requiring his aid 


all 


arose 


of the best years of his life 


energy, yet no occasion 


in a personal and 


did 


and 


way that he not cheer 


kindly 
hundreds 


his advice support. 


had and thousands of 


He 
friends 
the 


grieved 


scattered through every state 


Union who will be deeply 


to learn of his demise. 





J. K. BouGHER 


To his family, partners and business 


associates, THE FouNpRY extends 


sincere sympathy, and it is 


poor consolation to remind them th: 


this incomparable loss is not theirs 
alone, but it is one that they 
must always share with all who knew 
him well—because to know him well 
was to admire him and be his friend 

While still a young man Mr 
Bougher made the acquaintance of 
J. W. Paxson, and together they or- 
ganized the J. W. Paxson Co. min- 
ers and shippers of foundry sand 


. 


chine, 


all kir?s of wire and bristle 
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facing mills, 
blacksmith 


built 


later 
boiler 


They ma- 


and shops, 


as well as a plant for manufacturing 


brushes, 


sieves, riddles, etc., for foundry use. 


For carrying their products inland as 


well as along the Atlantic coast, barg- 
es and steamers were later added to 
the equipment. Before the organiza- 
tion of the J. W. Paxson Co., Mr 
Bougher was captain of a_tug-boat 
on the Delaware river and its tribu 
taries and he also served in the Union 
army throughout the civil war. 

He was also connected with many 
other enterprises, and was a director 


of the Kensington National Bank 
and president of the following 
concerns at the time of his death: 
Lumberton Sand Co., Philadel- 
phia; Burlington Sand Co., 
Hainesport, N. J., and the Welsh 
Mountain Mining & Kaolin Co 
Philadelphia. 

He built from 
his own private fortune, the elec- 
tric road operating between Bur- 
lington and Mt. Holly, N. J., a 


distance of six miles, 


’ 


and equipped, 


and from 
the latter point to Moorestown, 
N. J., a distance of seven miles, 
connecting with the Public Ser- 
vice Corporation 
Camden, N. J. 
Mr. Bougher was a prominent 
Mason and Knight Templar and 
was a of 


running into 


Union 
and Co- 
Philadelphia. 
held at 

Broad 
Monday, 


interment 


member the 
Manufacturers’ 
of 


services 


League, 
lumbia_ clubs 
Funeral 
his late 
street, 
Feb. 17, and 
at Riegelsville, 


were 
residence, 182: 
Philadelphia, 
the 
Pa. 


Was 


FRANK W. GOULD. 
The life of Frank W. 
president of the Union Malleable 
Iron Co. of East Moline, Ill, was 
brought to a Saturday 
Feb. 8, at his 
Moline. Not 


before he 


Gould, 


close 


morning, residence in 


the than 
had 
en- 
him 


city of more 


he 


business 


ten minutes died, 


been engaged in making 


gagements which were take 


half 
death. 


to 
town a hour after the 

his He hk 
1 


heer rimcelt Ff cave 1 dawe 
peen nimselir ror severai days, 


down 


time of not 


+ 


tated 


1 
nouse. 


illness necessi 


about the 


S ; er vas mf 
Gould’s collapse is assigned to the 


pressure of financial demands, which 


had been considerably heightened by 


the recent financial depression through- 
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t e country. His emba sment, pressed one most was the quantity of of its activities more of inspiration to { 
ver, had .¢ whatever to do the flowers, as a whole, representing, the higher citizenship than Mr : 
- - isiness wl as they did, a large number of people Gould’s,” said a personal friend. “The 
ev 7 erested. as ew all whose hearts had been touched by Mr. long years will not be forgotten by 
lved in his personal affairs At Gould's death. his fellow citizens, and nothing can ; 
: . d have’ been For more than 30 years Mr. Gould blot out such a record of magnani , 
. ‘ 2 by tl gave of his time and energy unstint- mous, self-forgetful, unassuming, ef ‘ 
i ‘ ‘ edly in response to the needs of his fective service—service rendered with 0 
9 ext 7 9 community and his state, and such was out money and without price—in th ti 
: S > his personal modesty that his work midst of years heavy with the care 
. k was as quiet as it was effective. Com- of a successful business man and man e 
. cr ° paratively few of his neighbors and ufacturer, who inquired but one thing EF 
: a friends knew through how many chan- whether, in the appeals that came t u 
So eee ee ee nels his public spirit manifested itself. his ears, anything was demanded th . 
. For 15 years Mr. Gould was a mem- his strength and devotion could su ' 
S Sd 1 ” l 
a ( — 1 ber of the board of education of the P'¥: R 
5 1852 the « ] city of Moline, and no citizen worked The Malleable Iron Manufacturer , 
a ae dat with more enthusiasm in the develop \ssociation, at a meeting in Chicag 
J : shortly after the death of Mr. Gould ‘i 
} : S Y adopted resolutions deploring hi ta 
S S death and extending sympathy to h V; 
ss family, in which appeared this pe: “i 
kk ( l & « 5 sonal tribute: “Mr. Gould’s fine chat Mt 
: s acter, his cheerful disposition and _ hi ( 
rae sad general lovableness made him a di n 
200 — — lightful companion, white his integ ef 
; rity of purpose, his broad-mindednes wel 
: ' and his spirit of brotherliness attache Rn 
. him peculiarly to every member Car 
; our association. We feel that his los w 
: s is a personal one.” A 
siapeclalinbiecistaad tiy 
vod ARTHUR B. STEVENSON. Cle 
Arthur B. Stevenson, Chicago mai wn 
: ; ager for DeCamp Bros. & Yule Iro: i: 
° = Coal & Coke Co., St. Louis, died sti 
s s his home in Chicago, Jan. 30, from 8 
g . attack of typhoid fever. Although onl 2 
S 32 years of age, he was widely know i 
I S os in the pig iron and coke trade ai “ 
& leaves many friends among both a | 
sociates and competitors. For 10 ye ‘o 
FRANK W. GOULD he was associated with the St. Lou 9 
firm of the C. A. Stevenson Pig Ir orl 
R F : t of the schools. His administr & Coke Co. seven years in the St td 
' of the affairs of the board of Louis territory and three years as m ~ 
stees of the Western Hospital for ager of its Chicago office. Four yc ; ; | 
e Insane dur ng the ten vears of his 28° he accepted the srg seapia a 
ideied emess tee nae Sek the office just opened in Chicago e 
, F DeCamp Bros. & Yule, and through! 
es. He re upiteaaiy ‘“ ability and energy developed the \ is] 
Illinois Naval Reserves when Of ture into a marked success. ren 
g and for several years there- : os le 
r. His interest in this organiza- in¢ 
J wal for tail ty cap- PERSONAL. 
{ state militia for several Celestin Couanon, representing 
I I sted that interest Paris firm of Fenwick Freres & Co., I 
stic way—by t em- in this country for a four months’ \ 
1e business abilities, to the plants manufacturing those It ue 
pay le w ( 1 ler- of foundry equipment for which pig 
the ys from t was company acts as European selling ag: ting 
on tl ody t by For the next few weeks he may be lg 
' tes. It had been dressed in care of the Tabor Mfg. ( i 
tas , not sper Philadelphia. duc 
returned from that ward Edward F. McLaughlin, secretary nac 
. ( ed Moline d g the the Enterprise Foundry Co., Musk NS? 
generation has in t recital Heights, Mich. has resigned and lire 
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turned to Houghton, Mich., where he 
will engage in the steel business. 
James T. Hayden has retired from 
the position of superintendent of the 
brass department of the Crane Co., Chi- 
cago, after 22 years of service, but will 
remain with the company in a different 
capacity. Mr. Hayden was in charge 
of a brass foundry for 14 years before 
taking his position with the Crane Co. 
At the annual meeting of the Buck- 
eye Steel Castings Co., Columbus, O., 
Frank Rockefeller, of Cleveland, re- 
from the presidency and was 
second president. S. P 


tired 
elected 
Bush, 


vice 


second vice president 


Mr. 


gen- 


formerly 
succeeds 
will continue as 


ind = general 
Rockefeller 
ral manager. 

H. S. Ridenour, formerly superin- 
tendent of the plant of the Pittsburg 
Industrial Iron Co., Huntingdon, W. 
Va., a position of fore- 
man of Canton 


manager, 
and 


accepted 
the foundry of the 
Hughes Pump Co., Canton, O. 
Charles A. Bacmeister, who has had 
n extensive experience in the sale of 


has 


grinding wheels, has been appointed 
western representative of the Monarch 
Emery & Corundum Wheel Co., of 


Camden, N. J. His will 
he in Chicago. 

A. W. Mayer, a traveling represent. 
tive of the W. W. Sly Mfg. Co. 
Cleveland, sailed for England, 
will 
mpany’s constantly growing business 
in the British isles.) The W. W. Sly 
Mfg. Co. has developed a big demand 
for its tumbling mills and other foun- 
lry equipment, not only in the British 
isles, but on the continent as well. 
Philip J. Nash 
varge of the 
of the Ernst 
Mr. Nash 
<perience in industrial railway work. 
offices located at 
63 Monadnock building. 
O’Donnell 
perintendent of the foundry of the 


headquarters 


recently 


where he assume charge of the 


has been placed in 
Chicago sales 
Wiener 


has 


depart- 
Co., New 
had a 


ent 
ork. 


The Chicago are 


x 


John has resigned as 


fcConnell Engineering Co., Tacoma, 


ish. He was formerly’ general 
reman of the gray iron and malle 
le foundries of the McCormick 


the Internat’ onal Harvester 


, Chicago. 


inch of 


MALLEABLE MIXTURES. 

By RicHARD MOLDENKE 
’uestion:—What should be the analysis 
pig iron to produce good malleable 
tings, and what percentage of gates 

sprues should be used? I would 
) like to know why the cupola cannot 
roduce as good malleables as the air 
nace? 
inswer:—To 


detail would 


lire considerable space, and informa 


answer in 


var:ed 
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tion covering the questions asked will be 
given by the writer in the series of arti- 
cles on malleable practice that are now 
being published in THe Founpry. In a 
general way this can be said: 
good, “honest” 


Select a 
made for 
malleable casting purposes specially. The 
analysis should be as follows: Silicon 
between 0.75 and 2 per cent, depending 
upon the weight of the castings. The 
2 per cent, with some lower silicon irons, 
for the very lightest, and some of the 


iron, that is 


0.75 with enough higher silicon pig and 
to make the mixture about 0.85 
per cent silicon for the heavy classes of 
malleable work, the sulphur as 


sprues 


low as 
you can get it, not over 0.04 per cent; 
phosphorus not over 0.225 per cent, and 
manganese not over 0.75 per cent, pref- 
erably not over 0.40 per cent if it can 
be had conveniently. . 

Make 
daily sprues. 
50 per 


your mixture to use up your 
The ordinary amount is 
light 
work have to use more to get rid of their 


production of sprues and bad castings 


cent. Manufacturers of 


in the hard. Makers of heavy work get 
about 40 per cent, and use only that 
Malleable scrap is difficult to use, 
but if understood is excellent. You can use 
up to 80 per the mixture, but 
you will have bad looking castings, but 
the strongest you ever made. Better take 
no more than 20 per cent, which should 
give you no You must have 
hot runs, however, to succeed. 


much. 


cent in 


trouble. 
very 

In the cupola the iron is in contact 
with the fuel and is damaged by contact 
with sulphur as well as a higher oxida- 
tion than is the case in the furnace, there 
Not only 
is this the case, but a higher annealing 
heat is required. 
cupola 


fore, poorer material results. 


For important work 


iron should not be used. For 
pipe fittings, and hardware castings it is 
satisfactory, and much _ used, being 
cheaper. — 


SOCIETY FOR PREVENTION OF 


ACCIDENTS. 

Thomas D. West, Sharpsville, Pa., 
has undertaken the organization of 
society for the prevention of acci- 
dents. It is the hope of the originator 
that the society will I 


grow to be a 


factor in decreasing 


strong 
and injuries by accident. 
meeting of the a 
Association, Mr 
“Dire Cost of, 
and Best Remedy for, Carelessness in 
the 


and Traveling.” 


cent 
Foundrymen’s 
the 


discussed fully 


Foundry, Shop, Transportation 


SHRINKAGE OF YELLOW 
CASTINGS. 
By C. VICKERS 
Ouestion:—I 
some trouble with yellow brass castings 


occasionally experience 
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which develop black spots on the surface 
after the castings have been dipped. The 
copper we charge consists of scrap wire. 
For our yellow brass the cleanest trolley 
wire is selected. We use No. 18 and 
No. 20 crucibles and to every pot we add 
two small handfuls of salt during the 
heat. One handful is added when the 
crucible is put into the furnace and the 
other after the copper is melted down, 
and at all times tan bark 
top of the metal. It is used in place of 
charcoal because it is cheaper and the 
same results 
used 
tioned above 
ture used is 
copper, eight ounce 
of lead. We are always exceedingly 
careful not to let the metal get too hot, 
that is, to smoke, and about 20 minutes 
before pouring we add the mixture of 
zinc and lead and let the whole come to 
the required heat and then we pull the 
pot. We the 
metal well stirred before pouring. 
Answer :—I think these spots are caused 
by shrinkage. The mold should be gated 
on the other end if possible, or the run- 


is kept on 


When char- 
difficulties 
are experienced. 


are achieved. 


coal is the same men 


The mix- 
One pound of 


ounces of zinc and % 


as follows: 


are particular to have 


ner should be built up to give the cast- 
ing a chance to draw metal therefrom 


to overcome the shrinkage. 


ASSOCIATED FOUNDRYMEN OF 
PHILADELPHIA. 

regular meeting of the As- 
sociated Philadelphia 
and vicinity, held at Dental Hall, 
Philadelphia, Feb. 10, Sidney A. Loog 
read a very interesting paper on “The 
Cost 


meeting a paper 


At the 
Foundrymen of 


Importance of Foundry 
At the March 
be read on “Molding Sands,” by 


Joseph Toy. 


Keep- 
ing.” 


will 


WROUGHT IRON IN THE MIX- 
TURE. 
By T. SHAW 
It is surprising as one v-sits different 
foundries, to find 
foundrymen are to using wrought iron, 


how adverse most 


their regular charges, but 


their 


or steel, in 
depend upon 
iron to overcome all antic pated troubles 
When 


really is we 


favorite brands of 


we consider what wrought iron 
will be more partial to it. 
It is a product that contains a high per- 
centage of metallic iron, and as such 


can be depended upon more than steel 
to lower the impurities of the iron and 
close the grain. Steel and iron are varia- 
ble in their contents of the elements and 
are not to be ranked with wrought iron 
to overcome a good many of our ma- 
chine shop troubles, and it would be well 
if all foundries would have it occasion 
ally on hand as scrap. 





MACHINE for the manufacture of 
both straight and intricate cores 








s been designed and is being 
| by 1¢@ «6©Diamond Clamp & 
Flas] Co., Richmond, Ind The 
Dp ‘iple is similar to that of 
st articles out’ of sheet metal. 
I 1 core boxes are used exclusively, 
parting the same as the ordinary core 
1 they can be used either singly 
Itiples, generally called gang 
— 

rhe s is contained in a hopper and 
s fed i vertical sand sheet tube by 
the swiper and is forced through the 
plunger. When the sand sheet 
wn in Tig. 1 has reached the proper 
he plunger and swiper stop, the 
f the core box come to- 
gether and form the core as shown in 
hie, Zz. 9 surplus sand drops into th 
whil e two halves of the 
( gether the core 1s 
1 tically vented by the 

in b Figs. 1 and 2 
\\ \ es: O42 he cor box 
ssume the position 
Fig. 2 n,n shown in 
s gs a the « e and 








FOUNDRY & PATTERN SHOP EQUIPMENT 


Automatic Core Machine—Factory Pans and Tote 
Boxes—Portable Heaters—Adjustable Flask Bar 


carries it away from the machine, while 
the operation of making the core is be- 
ing repeated. 

Plain cores in multiple boxes can be 
made as fast as the operator can carry 
them away. The machine is provided 
with a variable speed for difficult cores 
By the 
change of speed the operator can be giv- 
time to nail the 
cores, and by means of the foot treadle 
the machine can be stopped in any posi- 


that must be wired or nailed. 


en sufficient wire or 


tion. Aside from the changing of the 
core box, which requires about three 


minutes, there is only one other change 
which is made in its readjustment and 
that is, from a flat sand sheet to a round 
one. The flat sand sheet is 1% inches 
thick and 234 inches wide and by means 
of a thumb screw can be reduced to 4 
inch thick and 234 inches wide or any 
other size between these two dimensions. 
The round sand sheet is 2'4 inches in 
diameter and can be reduced to 1 inch 
without changing the plunger. All of the 
enclosed and 


operating machinery is 


cannot come in contact with the sand. 


DEVICE FOR SHAPING CRUCI- 
BLE TONGS. 
The February issue of Graphite, pub 


lished by the Jos. Dixon Crucible Co., 
Jersey City, N. J., 


of an iron crucible intended for use as 


contains a description 


in anvil on which crucible tongs can be 
shaped. From the bilge, or its widest 
section downward, the iron crucible has 
the same shape as the graphite crucible 
but from the bilge upward it is made 

trifle larger than the crucible, so that 
when the tongs are perfectly fitted on 
the pot there will be sufficient space to 
prevent any possibility of squeezing when 
placed on a graphite crucible. These pots 
are made to match the various s‘zes of 


crucibles The 


brass foundryman can 
thus be his own blacksmith and by heat 
1g the tongs in the furnace and clamp 
would 


ing them on the iron pot as they 


be clamped on a graphite crucible they 
can he 


time. It is almost impossibk 


forged into shape in a very short 
for the or 


dinary blacksmith to shape a pair of 
tongs on an anvil so that they will fit the 
crucible perfectly. 


Inasmuch as there is considerable out 


involved in making patterns for iron 


crucibles and as the brass foundry re 
quires only one of each, the Jos. Dixon 
Crucible Co. has arranged with E. R. 
Klemm, 103 West Monroe street, Chi- 
cago, to furnish these iron crucibles for 
all of the standard sizes of Dixon’s cru- 


cibles. 


PANS AND TOTE BOXES FOR 
FACTORIES. 


The accompanying illustrations show 
some pressed steel pans and tote boxes 
made by the Kilbourne and Jacobs Mfg 
Co., Columbus, O., for use in machine 
shops, foundries, bolt works, etc. The 
shown in Fig. 1, 


pan, is adapted t 


handling castings, bolts, rivets, nails and 


parts of machines for all purposes for 


which tote boxes are used. It is pressed 


from a single sheet of heavy steel and 
is without a seam in its construction 
The inside is, therefore, perfectly smooth 
It is given great rigidity and strengtl 
by a flange along its top or a steel ro 


beaded around its edge, if preferred. I 


will not buckle or crush when loaded 
-to its capacity with heaviest material 
These pans are furnished with rolled 
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steel handles, as shown. They require 
but little storage space, since their taper 
ing form admits of their being nested. 
In cases where a few boxes of special 
size, to fit racks’or shelves, are desired, 
and where, on this account the cost of a 
special die for the stamping of pressed 
steel boxes would be prohibitory, the 
tote 


These 


riveted steel 
boxes of the type shown in Fig. 2. 


company furnishes 


boxes are furnished in any gage steel 


The corners are flanged and firmly riv- 
eted and the top edge is folded, giving 


the box great rigidity and strength. 


These boxes may be also furnished in 


They have a flat bottom 


any size. 
and are very well adapted to stacking 
They are widely used in foundries. 
Another new, useful and convenient 
article of foundry and machine shop 
equipment is the steel barrel and truck 
have 
bot- 


toms are stamped from a single sheet 


shown in Fig. 3. These barrels 


a corrugated steel bottom. The 


of steel, which process corrugates the 


steel and forms a = flange 1 inch 


deep. This process gives” great 


strength where it is most needed and 


where the ordinary barrel is weak. 
[hese barrels may be also furnished 


with the stamped bottom having the 


} 


flange, but without the corrugation. 
The shell is made from one piece of 
steel and has only one side seam 


which is securely riveted. The barrels 
1 


ire bound at the top 
When 


he barrel is equipped 


t 


with a heavy 


band. furnished with the truck 


malleable 


riveted to 


with 


on trunnions which are 





“TRE FOUNDRY 


bre ¢ ik 


located at 


continues as manager, but is now 
Plainfield, and the 


ery and engineering work of the 


machin- 


New 


York office is now looked after by 
Charles Gilman. 
The Oh‘o Blower Co., Cleveland, 


manufacturer of exhaust heads, venti- 


las increased its 
$50,000, 


lators, blowers, etc., 


I 
capital stock from $25,000 to 
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booklet 


issued separaiely. 


an eight-page which has been 


Owing to the rapid 
Central 
Co., Columbus, has 


growth of its 


business, the Foundry 


Supply 
compelled to 
move into larger quarters which provide 
improved 


been 
facilities for conducting its 
affairs. Although organized only a year 
this concern has furnished the complete 





Fic. 
\ new plant is contemplated, but plans 


for its erection have not yet been per 
fected. 


The 


erty 


Debevoise-Anderson Co., 95 Lib 
New York, has 


eastern agency for 


street, secured the 


exclusive the prod 
ucts of the Midvale Mining & Mfg. Co., 
St. Louis. prepared 


These include 


ferro-manganese, ferro-silicon, si 
special preparation 


Midvale Co 


has been supplying these pré 


manganese, and a 


known as carbonese. The 
\ducts to 


the foundry 


trade for more than a 
decade 


The 


removed 


Wire 


its office from 25 


\merican Brush Co. 


At “yf! Fic. 2—Rivetrp Steet Tote Box 
e barrel a little above the center. New York City, to larger quarters at 
his perfect balance permits a barrel 277 Greenwich street In addition to 
hich contains as much. as_ 1,000 its line of Minerva brushes for the met 
nds to be easily dumped while on al, stone trades, ete, this concern has 


e truck. The truck handles, braces 

id axles are made of steel. The 

heels are 1354 inches diameter. 
TRADE NOTES. 

The general offices of the Quincy- 


inchester Sargent C Dee located at 
) Wall street, New York, = on 
b 1 were removed to. the fac- 


Plainfield, N. J. C. H. Hol 


ry at 


recently branched out into the manuf 


ture of mechanically operated brushes 


fer the cleaning of large surfaces. 


The Roessler & Hasslacher Chemical 
Co., New York, manufacturer of ferro- 
alloys and metals, including chromium, 


ferro-silcon, tungsten, 
has sent to the trade a handsome cal 
endar containing an 


“Walk to the 


story of the 


manganese, etc 


illustration 
Iron Foundry.” The 


illustration is contained in 


1—PRESSED 


STEEL PAN 


equipment for several large foundries 


recently built in the central west, and 


a heavy continued demand is 


f 


reported 


r its products. 
The United States Graphite Co. 
Mich., 
of graphite, are sending to the tradean 
booklet entitled, “About 
Graphite Lubrication.” 


Sag- 


’ 


inaw, miners and manufacturers 


interesting 


Regarding the use of magnesium, the 


C. W. Leavitt & Co., St. Paul building, 
New York, in a circular just issued, 
State that this metal should be added 
to the mixture as it passes from the 


has=« 
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The 
oven at the 
time of adding the magnesium, andalso 
has 


to the liquid condition. cru- 


should 


pasty 
cible remain in the 


after this been done. The melting 
temperature is then increased and the 
mixture is subsequently worked up un- 
til well When the 
has been completed the skimmed metal 
will 
appearance. 


At the 
Drouve Co., 


finished. deoxidation 


show a white-red surface of clear 
meeting of the G. 
Conn., G. 
Drouve was elected president and treas- 
urer, and Wm. V. 


retary 


annual 
Bridgeport, 


Dee was elected sec 


and general manager of sales 
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This concern manufactures the Anti- 
Pluvius skylight, of which 25,000 square 
feet have been installed in the Ho- 
boken terminal of the Lackawanna rail- 
road. 

The Rathbone Molding Machine Co., 
Detroit, has been incorporated with an 


authorized capital of $100,000. The 
new corporation has taken over the 

Fic. 1—ROCKWELL 
molding machine business previously 
conducted by John A. Rathbone, and 
will continue the manufacture and sale 


of the Rathbone multiple molding ma 
chine. 

The Smooth-On Mfg. Co., Jersey City, 
N. J., manufacturer of iron cements, 
has recently opened the following of- 
fices: Chicago, 61-69 N. Jefferson street; 
San Francisco, 20 Sacramento street, 
and 8 White street, Moorfields, London 
E. C., England. 

The Killing Molding Machine Co., 
Davenport, Ia., manufacturer of mold- 
ing machines, flasks and other foundry 
equipment, owing to its steady increase 
in business has been compelled to seek 
larger quarters, and has purchased the 
plant formerly occupied by the Sim- 
plex Washing Machine Co. of Daven- 
port. The company’s machine shop and 
foundry equipment will immediately be 
installed in the new quarters. 

President J. Frank Dye, of the New 
port Sand Bank Co., Newport, Ky., 
states that the company’s mail on Feb. 
10 contained more orders 
the other correspondence 


than all of 
received in 
This would in- 
dicate a revival in the demand for cast 


the previous six weeks. 


ings, as the sand business is an excel 
lent barometer of the foundry trade. 
The Macphail Flask & Machine Co. 
Chicago, announces that it has cancelled 
its manufacturing and selling arrange 
ment with Baldwin, Tuthill & Bolton, 
Grand Rapids, Mich. Henceforth, the 
Macphail patented flask will be manu- 
factured in the company’s plant at Chi- 
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cago. The main offices are located at 
334 Dearborn street. 

The Sioux City Foundry & Mfg. Co, 
has installed a 5-ton 
Newten cupola furnished by the North- 
ern Engineering Works, Detroit. 

& Co., Pittsburg, 
and metallurgists, 


Sioux City, Ia., 


Gulick-Henderson 


chem sts inspect- 





PORTABLE HEATER 


ing engineers and adjusters of found- 


ry troubles, have issued a_ booklet 
containing a price list, giving the 


cost of their professional services for 
making analyses, assaying, etc. 
E.. 5. & Co., Philadelphia, 


manufacturers of sash 


Brown 
elevator 
weights, are sending to the trade an 
interesting original booklet en- 
titled, “The Moneron, the Monkey, 
the Man, Their Affinities.” 


and 


and 


ROCKWELL PORTABLE 
HEATERS. 


For heating work which is too bulky 
or inconvenient to remove to a furnace, 
and where it is convenient to take the 
heater to the work, 
such as in anneal- 
ing, hardening, ex- 
panding, bending, braz- 
ing, skin-drying molds, 
Rockwell 
Engineering Co., New 
York, is 
turing two styles of 
portable heaters. One 
is self-contained, in 


cit. the 


manufac- 


which the oil is va- 


porized and_ burns 
kerosene only. The 
oil consumption is 
two gallons per 


hour, and, as shown 
in Fig. 1, the hand 
pump on the tank is 
used for charging 
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the tank with oil as well as for obtain- 
ing an air pressure of 25 pounds. As 
the air expands only in proportion to th« 
amount of oil consumed, it requires littl 
attention. The compressed air typ: 
burns crude or refined oil only. Th 
heater is adapted for skin-drying mold 
as shown in Fig. 2. While an air pres 
sure of 50 pounds or higher gives th 
best results for high temperatures, suc 

as is required in brazing. A pressure 

10 to 20 pounds is ample for skin-dryin 

molds, where a soft sweeping flame is d: 

sirable. The heater is not only adapte 

for skin-drying molds and cores, but for 
heating and drying ladles, firing coke in 
small cupolas, melting soft metals, heat 
ing castings preparatory to burning in 
patches, etc. 


MONEL METAL. 


Isaac G. Johnson & Co., Spuyten Duy 
vil, New York, is now producing small 
and complicated castings from an alloy 
known as Monel metal. It is said to 
be non-corrosive, and contains from 79 
to 80 per cent of nickel. This metal 
is made in different grades. What is 
known as grade B has a tensile strength 
of 85,000 pounds per square inch; elas 
tic limit 40,000 pounds per square inch; 
10 per cent elongation in 2 inches, 
with a reduction of area of 14 percent. 
Grade C has a tensile strength of 65,00) 


pounds per square inch; elastic limit 
25,000 per square inch; 30 per cent 
elongation in 2 inches and 35 per 


cent reduction of area. 


DEPOSITS OF GRAPHITE IN 
ALASKA. 

The extensive deposits of graphite in 
Alaska have been known of for a num- 
ber of years, but as most of the min- 
ing men and prospectors centered their 
attention on gold, the other minerals 
such as tin, graphite and coal received 
little consideration. W. R. Jenkins, of 
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San Francisco, appreciating the value 
f the graphite deposits in the Port 
clarence district of Alaska, about 100 
niles from Nome, organized the Alas: 
<a Graphite Co., for the purpose of de- 
veloping this property and the shipment 
f its product to San Francisco. This 
‘oncern has a piece of graphite on ex- 
iibition at its offices at Oakland, Cal. 
weighing 178 pounds, which contains 
ibout 75 per cent of pure carbon. B. 
G. Elliott, manufacturer of foundry 
facings, is now preparing this product 
for the foundry trade. 





ADJUSTABLE FLASK BAR. 


To properly support or anchor sand 
in molds, the Mitchell-Parks Mfg. Co., 
St. Louis, has recently designed and 
received patents adjustable 
flask bar shown in the accompanying 
illustration. Wooden bars with 
driven into their edges are now gener- 
ally used in foundries, but as the nails 
fall out, con- 
is incurred in keeping 


on an 


nails 


soon burn loose and 


stant expense 


iy ae" ; 


Fries; I, 2 


, 
them in repair. The adjustable bar 
Overcomes practically all of the dis- 
advantages of the old style bar and 
can be adjusted to the peculiar forms 
of different patterns as shown in Figs. 
1, 2 and 3. 

The bars are cast in one piece in 
lengths to fit the flasks in 
use. The slots through the center of 
the bars for anchors and wedges are 
cored out, thus obviating all machine 
work. Either wire nails, or wire cut 
the proper length with one end bent 
at right angle to form the head, can 
be used as anchors. To move or ad- 
st the anchors, the keys are loos- 
ied by striking the small end with 
hammer and the large end is given 
light blow to secure the pair of 
ichors in position. 
of the 
ndently adjusted 
y angle 


various 


ao @m “= 


pot) 


om 


anchors can be inde- 
vertically or to 
to support the 
nd in weak spots. While these bars 
in be used to advantage with the 
roughest temporary wooden flasks it 


Each 


— 


necessary 


n 


AND 3—APPLICATION OF ADJUSTABLE FLASK 
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will be found more economical to re- 
place the temporary flasks with those 
made of cast iron, since a compara- 
tively small number of assorted sizes 


when equipped with adjustable bars 
will answer all requirements. 
The Mitchell-Parks Mfg. Co. will 


either sell shop right for the use of 
or will to 
those securing license, in any length 


the bar, furnish the bars 


desired. 


TRADE PUBLICATIONS. 
PNEUMATIC TOOLS.—The Cleveland Pneu- 
matic Tool Co., Cleveland. Catalog G. Thirty- 
two pages 6x9 inches. The tools illustrated 
described include latch 
hammers, outside latch riveting hammers, with 
caulking and 


and inside riveting 


instructions as to chipping, 
beading hammers, with tables of capacities and 
scaling 
drills, 
short 


use, 


information,. stone and 
hammers, and 
with tables of cavacities of 
angle long angle gears, 
clamp oscillating valve grinders, 
breast drills, the Gunnel pneumatic rivet forge, 
etc. 

FLASKS.—The Brass Founders Supply Co., 
Newark, N. J., has issued a neat 12-page book- 
let devoted to a description of its interchange- 


useful 
reversible 


other 
non-reversible 
each type, 


gears, lightning hose 


tools, rotary 


Ribbed flasks are 
as the improved ribbed flasks provided with a 
lifting bar. 
satisfied users are also reproduced. 
pages are given the dimensions, as well as the 
prices, of different of brass 
molders’ manufactured by this 


able flasks. shown, as well 


A number of testimonials from 


On several 
the many sizes 
ribbed flasks 
concern, 
PYROMETERS.—The 
berg Mfg. Co., 


& Buden- 
Chicago, has 
which only 
thermometers, 
by 
infor- 


Schaeffer 
New York and 

a catalog, 160 pages, 
the complete line of 
pyrometers and hydrometers manufactured 
this but gives much 
mation regarding their use. 
trical shown and_ described; 
the latter being designed for measuring tem- 
peratures up to 2,900 degrees Fahr. The elec- 
trical pyrometer adapted for foundry use, and 


not 
describes 
concern, valuable 
Mercury and elec- 


pyrometers are 


for measuring the temperature of molten metal 
is also shown. The lower portion of the ele- 
ment, which is inserted into the metal, is pro- 
tected by crucible material or by a tube of 
pure graphite with an insertion of quartz glass. 
The melting and boiling points of various 
metals and products are among the data in- 
cluded in this catalog, together with a table 
of heating degrees, 

IRON CEMENTS.—The Smooth-On Mfg. 
Co., Jersey City, N. J., has published an eight- 
page folder which gives the history of Smooth- 
On products, 
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LIFTING MAGNETS.—The Cutler-Hammer 
Clutch Co., Milwaukee, Wis., has issued a neat 
30-page booklet, which reproduces an article 
on lifting magnets and recent improvements in 
this device originally published in Cassier’s 
Magazine in Oct., 1907. 


FOUNDRY BRUSHES.—An eight-page fold- 
er showing a complete line of wire brushes 
has been issued by the American Wire Brush 
Co., New York. 
line foundry, 
plant this 
wire brushes 


In addition to the complete 
machine shop and power 
concern manufactures flexible 

for breweries, refineries, 

cultural purposes, etc, 


PORTABLE HEATERS.—The Rockwell En- 
gineering Co., New York, has issued a four- 
page folder, which describes portable heaters 
for heating work which is too bulky or in- 
convenient to remove to a furnace, and where 
it is convenient to take the heater to the 
work, such as annealing, hardening, expanding, 
bending, brazing, skin-drying molds, etc. The 
heaters are made in two styles. One is self- 
contained, in which the oil is vaporized and 
burns kerosene only; the other is operated in 


for 
use, 
agri- 


conjunction with compressed air, which is nec- 
essary for atomizing the crude or fuel oil, 
which may be burned as well as kerosene. 


BLOWERS.—Bulletin 152, issued by the B. 
F. Sturtevant Co., Hyde Park, Mass., is de- 
voted to a description of the impeller 
blowers made by this concern. Numerous sec- 


single 





Bar TO VARIOUS PATTERNS 


tional views of the blower are shown, which 
illustrate the four successive stages in the 
movement of the rotors and clearly indicate 


the principle upon which the blower operates. 
The daily cupola record issued by this concern 
for the month of February has likewise been 
received. 

GRINDING AND POLISHING MACHIN- 
ERY.—A 12-page leaflet has been issued by 
the Webster & Perks Tool Co., Springfield, O., 
showing its line of grinding and polishing ma- 
chinery. The booklet contains illustrations of 
bench, pedestal and oil grinders, and buffing 
and polishing lathes. 


WATER LEVEL GAGE.—Bulletin No. 69, 
published by the Bristol Co., Waterbury, Conn., 
describes an improved water level gage, which 
automatically registers the height of water in 
rivers, reservoirs, etc., and this recorder has 
also been developed for registering the depth 
or volume of oil, in fuel oil or storage tanks. 

THE MOVEMENT OF MARKETS.—Dodge 
& Day, Engineers, Drexel building, Philadel- 
phia, have issued a four-page pamphlet, which 
graphically shows the movement of stock values 
as represented by weekly average prices of 20 
active railroad stocks. Another chart indicates 
that materials and money markets follow any 
sharp the price of stocks. The 
information contained in the pamphlet is inter- 
esting especially in view of present business 
conditions. 


decline in 


















































































The capital stock of the Flour City Orna 
mental Iron Works, Minneapolis, has been 
increased to $250,000. William Burns has 


been elected vice president and director of 
this concern. 

The Enterprise Foundry Co., Piqua, O., has 
purchased the plant of the Troy Foundry & 
Machine Co., Troy, O. Soil pipe molding 
machines are now being installed as well as 


other modern equipment. W. J. Smith, pro 
prietor of the plant, has had a wide experi 
ence in soil pipe manufacture and is prepar 
ing to increase the production of his recently 
acquired plant. The Troy foundry is equip- 


ped with a 60-ton cupola and a 25-ton travel 
ing crane and is provided with a_ well-at 
ranged machine shop. The firm name will be 
changed to the Enterprise Foundry of Troy, 
Ohio. 

The company that is being organized by R 
L. Beasley, Gordon, Ala., will be known by 
the name of the United States Steam Stump 


Pulling & Mfg. Co. The plant will consist of 


steel and gray iron foundries, and hoisting en 
gine machinery and_= stump-pullers’ will be 
built. The main building of the plant will be 
75 x 500 feet. Each foundry will have a 
capacity of one ton daily. 


National Co., of 
la., and Chicago, has been granted a charter, 
with a capital of $400,000. The incorporators 
are William C Bird and H. W 


Pentecost. 


Steel Castings 





Guthrie 





Payne, Roy E. 


The Monitor Sad Iron Co, Big Prairie, O., 
has been incorporated with a capital of $50,000 
by J. C. Lake, E. R. Critchfield, B. A. Lake, 
Harvey Emmons, and A. V. Rush. 

Henry H. Hoffman, Max R. Hoffman and 


Fannie H. Hoffman have organized the Superior 
Stove Works, 115 


with a capital of $10,000, to manufacture stoves 


Dearborn street, Chicago, 


and castings, 


The Monarch Foundry Co., Stockton, Cal., is 
now occupying its new plant which 


cently completed. The plant includes 


65 x 98 feet, a two-story 
storage room and other buildings, 
Mfg. Co 


name to the 


Schreiber & Conchar 


inged 


ia.. 
Mfg 





its 


Co. 
facture of 


The company will continue the manu- 


irons, registers and hardware 


sad 


specialties under the same 


management 
past. 

A syndicate headed by Jesse G. Yeager, pres 
dent of Hunter Sto 


the Yeager 





purchased the large 
ford, Pa 
The purchasing c 
Garber, 


president; and 





, and will put it 
ympany has ors 
ing E. L. president; Frederick Schoff, 
vice M. B 
and 

Harry T. Hance and 


the old Westerville 


treasurer. 


associates 


have equipped 


Westerville, O., 


foundry, 


with the machinery from the Hance foundry 
in’ Plain City, have added a new 8-ton cupola 
and other improvements, and are now ready 
t | 


plant 


Valley Malleable Iron Co, 


to operate the 


The Allegheny 


New Kensington, V’a., expects to place its new 
plant in operation within a short tim rhis 
plant has a melting capacity of 100 tons pe 
day and a floor capacity for handling 60 t 





80 tons, which will be the estimated output 


Car Wheel & 


expects to 


The Louisville Railway ( 


Louisville, 


Ky., begin 


operating its 





GENERAL INDUSTRIAL 


new plant about April 1. The building is of 
concrete and steel and has been equipped 
throughout with the most modern machinery. 
The new plant will have a capacity of 350 to 
400 wheels per day, while its old plant can 
produce but 150 wheels per day. .The officers 


are: Pinckney E. Green, president and treas- 


urer; James O. Green, vice president; G. H. 


Cheney, superintendent. 
Modern 


has 


The new plant of the Foundry Co., 
Oakl 


supply 


erected to 


Ma- 


been 
Milling 


y, Cincinnati, which 


for the 





castings Cincinnati 


chine Co., and manufacturers of similar lines, 
has been placed in operation. The develop- 
ment of this plant has awakened a great deal 
of interest, as the latest improvements known 


in foundry practice have been incorporated in 


its construction and equipment. 


Under the name of the Milton Foundry Co., 
a foundry plant at Milton, N. Y., which has 
been idle for a number of years, has resumed 


The 


and 


operations. backed by Henry 


company 1S 


castings for the 


M. 


Reischmann will furnish 


table manufacturing firm of Reischmann & 


New York City. 


Sons, 


New Construction. 
ie Nampa Iron Works, Ltd., Nampa, Idaho, 


foundry w 


rl 


is erecting a plant for general rk. 


\ building 35 x 100 feet is now under cor 


struction a pattern shop and a brick foundry, 


for 
35 x 55 feet 


will also be erected. A machine 
shop will be added later. 
F. A. Klaine & Co., Cincinnati, have pur- 


chased 


t 


an adjoining lot, 50 x 80 feet, on Front 
street, on which they plan to i 


erect an 
to their foundry. 
The Strong Steel Foundry Co., Buffalo, N. Y., 


has been incorporated with a capital of $50,000, 
f 


or the manufacture of open-hearth steel cast- 
ngs, also manganese, vanadium, chrome and 
other special steels to meet the technical re- 


I 


quirements of different purchasers. The build 
Co. 


railroad 


formerly suffalo Cement 
at Main 


switches, 


used by the 


ings 


and Amherst streets, with 


will be equipped 


rhe 


have been secured and 


for the production of 400 tons per month. 


following officers and directors have been elect 
ed: E. M. Hagar, president; Alfred A. Ber- 
rick, vice president; O. H. P. Champlin, sec- 
retary and treasurer; | C. Strong, general 


Alvin W. Day. Mr. Strong has 


been in tie steel business for 18 years and has 


manager, and 








bee sponsible for the entire output of one 
f the largest and most successful steel cast 
ng plants in the country. 





Phoenix Foundry & Machine Co., Spring 


1, Mo., is planning to erect a new ,foundry, 


50 x 87 feet, which it expects to have in 
operation about May 1. The equipment has 
airea ly been purchased. 

The ( ampb li Mfg ( Gadsden, \la . has 


been incorporated with a capital stock of $50,000, 


$35,000 of which has been paid in, and will 
it once erect a foundry for the manufacture of 


plumbers’ supplies. Otto 
R. W. 
Pipe & Foun 


manager, 


Agricola, of Gadsden, 


is president, and Campbell, formerly 


manager of the Coosa 


iry Co.'s 


plant, vice president and general 


The Price-Evans Foun 
Tenn., is planning a steel and brick addition, 


60 x 110 feet, to its present plant for the 
manufacture of architectural iron work and 
four specialties. Its erection w depend’ on 





sing of a street at the end of the com 





Delaware, 
now erecting 
pleted some 

new equipment 

smith, shop is 1 
120 x 400 feet. 
of the ple 


for operation w 


same 


Thé Olympic 


erecting a foundry, 50 x 8&0 


50 x 55 feet; a 


The 


and 


foundry eq 


one 20-ton 
crane. 
Frank Marty, 


2 


traveling 


new 
iron work at fir 
brass casting 


will be glad t 


some marketable machine or 


The 


Kas., has decide 


Salina 


chase 


The 


some 


Business 


Lackawanna 


foundry, 32 x 70 


and 


Foundry & 


additional 


NOTES 


The blacksmit 


h shop and foundry which the 
& Western Railroad i 


at Scranton, Pa, will be com 
time in the fall and considerabl 
will be required. The black 


25 x 300 feet and the foundry 
The extensive machine shoy 


int will probably not be read 


ithin two years, 
Foundry Co., Tacoma, Wash., 


feet; 


§ sho; 


feet 


one 5-to 


pattern 
nd machine shop, 50 x 55 


uipment will include 


cupola, and a 15-ton elect: 
Meridian, Miss., is building 
feet. He do gra 


st, but expects later to take 


2 will 


general machine work a1 


» consider the manufacture 


foundry specialt 
Mfg. Co., Salin 
-1 to enlarge its plant and pu 
nactiinery. 

Association of Puebl 


Men’s 


Colo., has made arrangements for the remoy 
of the stove works of the Collins & Burg 
Co. from Marengo, Ill. to Pueblo. <A _ bor 
of $15,000 was given with the understandi 


that work on th 


$150,000, 





will be 


e Pueblo plant, which will 


begun with'n 60 days f1 


Brass Foundries. 


The 
a oe 
capital. 


677 


sushing 
has 
The d 


Atlantic av 


been 


Faucet & Valve Co., Brookly 

incorporated with $100, 
irectors include George Bibb 
enue,’ John McNeely, 768 B 


gen street, and Marvin Hudson, 99 South Elli 


place. 
Meneely & Co 

organized with 

bells, ch 


Meneely 


facture 
XR 
Meneely. 
The 
Conn., 


of $10,000. Ce 


Meriden 


has been 


secretary and Frederick 


Milwaukee 


The 
215 Lake street 


name to the 3 





, Watervli 
a capital of $59,000 to 
interested 


-. \ 


imes, etc. Those 


, G. Y. Meneely and 


Iron & Merid 


organized with a capital st 


Brass Co., 


Knouth is president 


Radke, 


orge 
treasurer 
Metallic 


has 


Mfg. (¢ 
changed 
Casting ¢ 


Ornamental 
, Milwaukee, 


lilwaukee Bronze 


and has increased its capital stock from $1,( 
to $10,000. A new foundry will be built 
ovide for its rapidly growing business. 
bert G. Seeboth is president; M. Seeboth, s 
retary and treasurer; and Casper Reichl, g 
eral manager. 
Reports showing the most prosperous year 


history of t 
meeting 
Youngst 


rectors 


wn, O. 
were tc 
manager, G. A. 
l’arrock; t 


mB. B. 


secre 
Miller, an 
The American 
Mich., at 
elected its old « 
stock to $32,000. 

. pet 
nership known 
Works, of Ogd 
President A. W 


1t10n 





tar 


for 


he company made at 


of the 


were 
Bronze ( 
The following officers and 


elected: 


Falcon 


President and 


gen 


Doeright; vice president, Thon 


y, Joseph G. Haney; treasut 


1 C. H. Kennedy, director. 


Co., Nort 


meeting, 


Bell & 


its recent 


Foundry 
annual 
fficers increased 


and its cap 


the dissolution of the copa 
as the Brown Iron & Bra 
en, Neb., has been filed | 
Brown and other stockholde 
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Interior Foundry View, Merrimac Iron Foundry, Lawrence, Mass. 





This modern foundry equipped with two Whiting Electric Traveling Cranes, 
Whiting Cupolas, Ladles, Tumblers, Trucks, Turntables, etc. 


CRANES AND CRANES 


We make them of every description 
and for every class of service. 


Illinois Steel Co. using 100 Whiting Cranes 


These were not all purchased at the same time. They constitute 
numerous REPEAT ORDERS and clearly prove the WORTH of 


WHITING CRANES 


Not the least important ingredient of Whiting Cranes is our ¢x/ert- 
ence, which is practical and extends over a period of thirty years. 


MAY WE HAVE THAT INQUIRY ? 
Get our complete Crane Catalog No. 45—The Recognized Crane Text Book. 


ENCINEERS DESICNERS MANUFACTURERS 


WHITING FOUNDRY EQUIPMENT CO. 


HARVEY, ILL. (Chicago Suburb.) 





OO 


See our advertisement on Page 54. 
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/ your labor in half. Double the result. 
/ x The “MINERVA" Casting Brush will do this for you and outlast many rigid, old type, brushes. 
/ Ask for our latest testimonials. 
If the "MINERVA" best meets the conditions of foundry practice, then foundries depending on 











other brushes for their work are not equipped to best advantage. 


Write to nearest agent or 


AMERICAN WIRE BRUSH COMPANY, °7°2% Exchange, Bullains 
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The First Principles. 


After each interval of jump, push and rush, called “prosperity”, we halt and go 
back to first principles, back to learn again the elementary things we learned at school. 


Nothing is so sensitive as the business pocket-book; when the halt—the panic— 
comes, the business man, firm, or corporation, begins again the economy of youth. 


Let me show you how you may begin it in your foundry. Any Foundryman 
will agree with me that molding under the most favorable conditions is uncertain; 
otherwise, under such conditions, there would be no “discount”, no lost castings and, 
yet, the chances for rough, unsightly, work or even entire loss of castings are multi- 
plied by furnishing the molder inferior materials for his work. 


If it is “piece work”, it is economy to save all the pieces; avoid all discount or 
lost castings. If “day work”, this truth is still more evident. 

Any molder will tell you that after drawing a pattern from the mold, the less 
finishing necessary for the face of the mold, the better. Many molds have been de- 


stroyed by over-dressing. 


Now, you can save all this finishing, all the “slicking”, by using STEVENS’ 
PURE EAST INDIA PLUMBAGO. I have proven this, and have seen it proven 
many times; furthermore, I can prove it with letters from representative foundrymen, 
and you know how much harder it is to get a letter of recommendation than it is to 
get a verbal statement of the same kind. 


The same law applies to all the facings, blackings, etc., wet blackings, core com- 
pounds, stove plate facings, that I manufacture. Ask one half of the men you meet 
why they are Democrats or Republicans. They cannot tell you. Ask the other facing 
manufacturers a practical reason for their claim, “good, better, best’. Can they tell 
you? Read the answer in their “ads”. 


Write me a letter; if I cannot answer your question in a practical way and give 
you practical reasons, I won’t ask for your business—and I need it. 


FACING MILL 
Cor. Isabella Ave. and M.C.R. R. 


See page 35 
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My goods are goods of quality. 


Write for catalogue F. 


Detroit, Michigan 


WAREHOUSE AND OFFICE EXPORT WAREHOUSE 
Cor. Larned and Third Sts. Windsor, Ont. 
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Abrasives. 


Carborundum Company, 
Niagara Falls 
Norton Company, Worcester, Mass 
Accountants: 
Stradley & Co., Edward M., 
Philadelphia 
Air Compressors: 
American Air Compressor Works, 
New York 
Curtis & Co. Mfg. Co., St. Louis. 
Norwalk Iron Works Co., 
So. Norwalk, Conn 
Alloys: 
Geo., Sons & Co., Ltd., 
Liverpool, Eng 
Kalamazoo, Mich 


Blackwell, 


New Era Mfg. Co., 


Phosphor Bronze Smelting Co.. Ltd., 


Philadelphia 


Analysis—Mechanical: 

Keep, W. J., Detroit. 
Analysis—Chemical: 
Engineers & Founders Laboratories, 
Pittsburg 
Louis, Mo 
Pittsburg 


Kessler & Wiedemann, St 
Metallurgical Laboratory, 
Anchors: 
Lindsay, W. W. & Co., Philadelphia 
Babbitt Metal: 
Ajax Metal Co., Birmingham, Ala 
Phosphor-Bronze Smelting Co., Ltd 
Philadelphia, Pa 
Bellows: 
Osborn Mfg. Co., Cleveland 
Blowers: 
‘American Blower Co., Detroit. 
Connersville Blower Co., 
Connersville, Ind. 
Cornell, J. B. & J. M. Co., New York. 
Monarch Engineering & Mfg. Co, 
£ & 
Baltimore. 
Paxson. J. W. Co., Philadelphia 
Piqua Blower Co., Piqua, Ohio 
Roots, P. H. & F. M. Company, 
Connersville, Ind 
Sturtevant, B. F., Co., HydePark.Mass 
Blowers—Positive Pressure: 
Connersville Blower Co., 
Connersville, Ind 
wer Co., Piqua, 
& F. M. Company, 
Connersville, Ind 
Sturtevant, B. F., Co., HydePark,Mass 
Wilbraham-Green Blower Co., 


PI ladalnhis 
nuaceipnia 


) 
] ZA . tae 


Piqua BI 
Roots, P. H. 


Brushes: 
American Wire Brush Cc 
Osborn Mfg. Co., Cleveland 
Buildings (Struct. Steel): 
Lindsay, W. W. & Co., Philadelphia 
Burners (Oil): 
Monarch Engineering & Mfg. Co., 
Baltimore 


. New York 


Carbanese. 
Midvale Mining & Mfg. Co 


Castings (Phosphor-Bronze). 
Phosphor-Bronze Smelting Co., Ltd., 
Philadelphia, Pa. 
Castings (Steel): 
Otis Steel Co. Ltd., 
Cleveland. 
Cement (Furnace): 
Gautier, J. H. & Co., Jersey City. 
Cement (Metallic): 
Clark Cast Steel Cement Co., 
Shelton, Conn. 
Mfg. Co., Canton, O. 
Metallic Filler Co., 
Derby, Conn. 
Smooth-On Mfg. Co., Jersey City. 
Chaplets: 
Burdick & Son, Albany, N. Y. 
Lindsay, W. W. & Co., Philadelphia. 
Shanafelt Mfg. Co., Canton, O. 
United States Chaplet & Supply Co., 


Shanafelt 
Shelton 


New York 
Chargers. 
Toledo Mfg. Co. Toledo, O. 
Clay. 
Haedrich, E. M., Philadelphia, Pa 
Coke: 


Dimmick, J. K., & Co., Philadelphia. 
Debevoise-Anderson Co., New York. 
Hillman, J. H. & Son, Pittsburg. 
Rogers, Brown & Co., Cincinnati. 
Conveyors: 
Link-Belt Co., Philadelphia, Pa. 
Cores: 
Brown Specialty Machry. Co., Chicago. 
Core Binders: 
Robeson Process Co., 
Au Sable Forks, 
Sterling Oil Co., Emlenton, Pa. 
Core Machines: 
Brown Specialty Machry. Co., 
Chicago. 


N;. 


Falls Rivet & Mch. Co, 

Cuyahoga Falls, O. 
Jones & Atwood, Stourbridge, Eng. 

Core Ovens: 

Atlas Car & Mfg. Co., Cleveland. 
Falls Rivet & Mch. Co., 

Cuyahoga Falls, O. 
Hill & Griffith Co., Cincinnati. 
Millett Core Oven Co., 

Brightwood, Mass. 


Pangborn Company, Thomas W. 
New York. 
Paxson, J. W. Co., Philadelphia. 


Roberts Portable Oven Co, Chicago. 

Smith, J D., Foundry Supply Co., 
Cleveland. 

Core Oven Recording Thermometer: 


Bristol Co., Waterbury. 

Core Tapering Machines: 
Brown Specialty Machry. Co., Chicago. 
Corundum Wheels: 
Monarch Emery & Corundum Wheel 

Co., Camden, N. J. 
Cost Keeping Systems: 
Stradley & Co., Edward M., 
Philadelphia, Pa. 


Cranes: 


Brown Hoisting Machine Co., The, 
Cleveland 
Case Mfg. Co., Columbus, O. 
Cleveland Crane & Car Co., 
‘Wickliffe, © 
Curtis & Co. Mfg. Co., St. Louis, I! 
General Pneumatic Tool Co., 


Montour Falls, N. Y. 


Manning, Maxwell & Moore, 

New York 
Maris Bros., Philadelphia. 
Niles-Bement-Pond Co., New York 
Northern Engrng. Works, Detroit. 
Ridgway, Craig & Son, 


Coatesville, Pa. 


Sellers, William & Co., Inc., 
Philadelphia. 

Whiting Foundry & Equipment Co, 
Harvey, Ill 


Crucibles: 


Brass Founders Supply Co., 
Newark, N. ] 
Dixon Crucible Co., Jos., Jersey City 
Gautier, J. H. & Co., Jersey City. 
McCullough-Dalzell Crucible Co., 
Pittsburg 
Monarch Engineering & Mfg. Co., 
Baltimore 
& Crucible Co., 
Taunton, Mass 
Paxson, J. W. Co., Philadelphia. 
Ross-Tacony Crucible Co., Philadelphia 
Seidel, R. B., Inc., Philadelphia, Pa. 
Taylor, A. L., San Francisco. 
Taylor, Robt. J., Inc., Philadelphia 


Cupolas: 


Byram & Co., Detroit. 

Detroit Foundry Supply Co.:, Detroit 

Etting, Edward J., Philadelphia. 

Gilmour, J., New York. 

McCormick. J. S. Co., Pittsburg. 

Northern Engineering Works, 
Detroit, Mich 

Paxson, J. W. Co., Philadelphia. 

Whiting Foundry Equipment Co., 

Harvey, III 
Wonham & Magor, New York. 


Electric Generating Sets: 


Sturtevant, B. F. Co., 
Hyde Park, Mass 


Elevators: 


Curtis & Co. Mfg. Co., St. Louis 
Ridgway, Craig, & Son, Coatesville, Pa 


Paige Retort 


Engines (Steam): 


American Blower Co., Detroit. 
Engineers (Foundry, Mech. Elec. 
Etc.): 


Carr & Speer, New York City. 
Dodge & Day, Philadelphia. 
Lindsay, W. W. & Co., Philadelphia 
Seaver, John W., Cleveland. 
Smith Foundry Supply Co., J. D. q 
Cleveland, ‘ 
Exhausters (Gas): 
Wilbraham-Green Blower Co., ; 
Philadelphia 
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THE WOODISON 
CRUCIBLE OIL FURNACE 


USES CRUDE OIL 


6é red 6é te 8c 66 


‘“* hard bronzes ‘‘ 10c ‘‘ 


Seven heats a day from one 


furnace. No noise; no 


smoke; no odor; nd labor 
in handling coke or ashes; 
actual saving of 2 per cent 
in metal, which slops over 
in coke furnaces. One 
furnace tender will take 
care of five furnaces with- 


out extra help. 


Will melt yellow brass for 7c percwt. 


Price, $150.00, f. o. b. cars, Detroit. 


180.00, f. o. b. cars, Windsor. 


We refer you, with permission, to the Allyne Brass Co., of 
Detroit, Cleveland and Buffalo, 


The Detroit Foundry Supply Co. 


SOLE MANUFACTURERS 


oundry Supplies 


WAREHOUSES: acing 
DETROIT, MICH. ire Brick 
WINDSOR, ONT. oundry Equipment 





large users of the same. 


FACING MILLS: 
DETROIT, MICH. 


Facings: 
Detroit Foundry Supply Co., Detroit 
Dixon Crucible Co., Jos., Jersey City 


Doggett, Stanley, New York 
Hill & Griffith Co., Cincinnati 
McCormick, J. S. C Pittsburg 
Obermayer, S. Co., Cincinnati 
Paxson, J. W. Co., Philadelphia 
Pettinos Bros., Bethlehem, Pa 
Stevens, F. B.. Detroit 
United States Graphite Co., The, 
Saginaw, Mich 


Fans: 
American Blower Co., Detroit 


Ferro-Manganese: 


Roessler & Hasslacher Chemical Co., 


New York 
Western Foundry Supply Co., 
New York City 


St. Louis, | 


Fillers (Metallic): 


Clark Cast Steel Cement Co., 
Shelton, Conn 
Shanafelt Mfg. Co., Canton, O 
Shelton Metallic Filler Co., 
Derby, Conn 
Smooth-On Mfg. Co., Jersey City 


Fillets (Leather & Wood): 


Mfg. Co Canton, O 


T T 4 pene t 
i) t foundry supply ( 
G er, J. H. & @ Jersey City 
dc ‘i 
} t & Walker, I { 
: ss , 
h er enry, & S Jew York 
- ; \ 
7 = 7, 
wt cs 
Paxson, J. W. C } { 
Wm. Penn.. S Works 
x T T QD “ - 
VV IT re I ng ip! 
P 
Fire Sand 
% ) T Tt C N x } is N 
L . 
Flasks: 
ee a 
} - scar. Fdv. Cc Newark 
« | et) lere Supplv ae . rk 
‘ - . rr 
+ £ x 
f zg Vi ng viactr e ; 
venport a 
ae F 
Flasks (Snap): 
, T © ib e la 
. : 
amon mp & Flask ( 
R 
} ' { a ' ( 
t t Ng € 
‘ J T 
aven] r 
bermaver. S. Ce Cincinnat 
¥ . r ¢ 4.4 
Paxson, J. W. Co., Philadelphia 
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Foundry Equipment (Iron & Brass): 


Barnett, Oscar, Foundry Co., Newark. 


Brass Founders Supply Co., 
Newark, N. J 

Etting, Edward J., Philadelphia 

New England Eng. & Equip. Co., 


Boston, Mass 

Northern Engrng. Works, Detroit. 
Obermayer, S. Co., Cincinnati 
Paneborn C Thomas W 

New York 
Sly, W. W. Mfg. Co., Cleveland. 
Standard Sand & Machine Co., 

Cleveland. 


mpany, 


B., Detroit. 
Robert J., Inc., Philadelphia 


Stevens, F 
Taylor, 


Foundry Supplies: 
Central Foundry Supply, Columbus, O 
Crivel & Co., Buffalo 
Detroit Foundry Supply Co., Detroit 
Hill & Griffith Co., Cincinnati. 
McCormick, J. S. Co, 
Obermayer, S. Co., 
Mfg. Co., 
Pangborn ( 


Geo. F., 


Pittsburg 

Cincinnati. 

Cleveland 

PFhomas W 
New York 

Philadelphia. 

D., Foundry Supply Co., 

Cleveland 


Osborn 


ympany, 


Paxson, J. W. Co., 
Smith, J 


Stevens, F. B., Detroit 
Taylor, A. L., San 
Robert J., 


By gre 
ed St 


Francisco 
Taylor, Inc., Philadelphia 
U1 ites Graphite io... 

Saginaw, Mich 
Whitehead Bros. Co., 


New York, Providence, Buffalo. 


Furnaces (Melting): 


Barnett, Oscar, Foundry Co., 
Newark, N. J 
Supply Co., 
Newark, N. J 
Hawley Down Draft Furnace Co., 
Chicago 
Monarch Engineering & Mfg. Co., 
Baltimore. 


Paxson, J. W. Co., Philadelphia 
Rockwell Engineering Co., New York. 


Ry Foundere 
iSS Founders 


x 


Graphite: 
U. S. Graphite Co., The, Saginaw. 
Dixon Crucible Co., Jos. Jersey City. 


Grinding Machinery: 


Adams Co., Dubuque, Ia. 


Bridgeport, Conn. 
cwell & Moore, Inc., 
New York 


Grinding Wheels: 
Norton Co., Worcester, Mass 
Heating & Ventilating Apparatus: 
American Blower Co., Detroit. 
Sturtevant, B. F., Co., HydePark,Mass 
Hoists: 


& Co., Alfred 
yeneral Pneumatic 
Montour 


Box 


Philadelphia 
Tool Co., 
Falls, N Y 


’ 
Harrington, 


Edwin, Son & Co.,, 
Philadelphia 
Niles-Bement-Pond Co, New York 





geport Safety Emery Wheel Co., 
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Pawling & Harnischfeger, Milwaukee 

Sellers, William, & Co., Inc., 
Philadelphia 

Equipment Co., 
Harvey, I!! 

Yale & Towne Mfg. Co., New Yor! 
Hoists (Electric): 

Works, Detroit. 

Yale & Towne Mfg. Co., New York 


Whiting Fdy. 


Northern Engrng. 
Hoists (Hand): 


Northern Engrng. Works, Detroit. 


Hoists (Pneumatic): 
Curtis & Co. Mfg. Co., St. 


Ridgway, Craig, & Son, Coatesville, Pa 


Louis 


Industrial Ry. Equipment. 
Atlas Car & Mfg. Co. Cleveland 


Iron Ore: 


Rogers, Brown & Co., Cincinnati 


Lead (Black): 


United States Graphite Co., 


Saginaw, M 
Molding Machines: 


Adams Co., Dubuque, Ia. 

Arcade Manufacturing Co., Freeport, [II 
Berkshire Mfg. Co., Cleveland 
Herman Pneumatic Machine Co., 

Zelienople, Pa 
Killing Molding Machine Co., 

Davenport, 
Manning, Maxwell & Moore, 

New York 
Mitchell-Parks Mfg. Co., St. Louis 
Mumford, E. H. Co., Philadelphia 
Paxson, J. W. Co., Philadelphia. 
Pridmore, Henry E., Chicago. 
Rathbone, John A., Detroit. 

Smith, J. D., Foundry Supply Co, 
Cleveland 
Tabor Mfg. Co., Philadelphia. 


Packing (Rubber Sheet): 
Smooth-On Mfg. Co., Jersey City 


United States Graphite Rts 
I 


Saginaw, 
Parting Compounds: 
Doggett, Stanley, New York. 
Foundry Specialty Co., Cincinnati 
Swobda, L. J., New York. 


Pattern Letters. 


Pattern Letter Co., Taunton, Ma 


Pattern Makers’ Supplies: 
Cleveland Fillet Co., Cleveland. 


Patterns (Metal and Wood): 


Herman Pneumatic Machine Co, 
Zelienople, Pa 
Pattern Shop Equipment: 
Fox Machine Co., Grand Rapids, } 
Phosphorizers: 
McCullough-Dalzell Crucible Co., 
Pittsbu'g 


New Era Mfg. Co., Kalamazoo. 
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ESTABLISHED 1875. 


Stow Mfg. Co. 


BINGHAMTON, 
N. ¥e 












INVENTORS OF THE 
FLEXIBLE SHAFT 
FOR ALL PURPOSES. 


The oldest and largest manufact- 
urers In the world. 





PORTABLE EMERY GRINDER 


Take the Tool to the Work and Save 
Heavy Handling. 


WRITE US FOR CATALOGUE AND PRICES. 


General European Agents: Messrs. Selig, Sonnenthal & Co., 
85 Queen Victoria St., London, Eng. 














WE DESIGN 
Plain, Common Sense Installations 
OF THE 


INJECTOR SAND BLAST 
APPARATUS 


Without Expensive Machinery, 
to Fit Your Conditions 





Write for ‘‘Sandcraft.’’ : 


Made by C. DRUCKLIEB, 
132 Reade St., NEW YORK. 


SALES AGENTS: 


Harron, Rickard @ McCone, Ltd., San Francisco and Los 
Angeles, Cal. 
W.R. Colcord Machinery Co., 
The E. A. Kinsey Co., - - 
The Fairbanks Co., - 
Zimmerman-Wells-Brown Co., 
Detroit Foundry Supply Co., - 
Canadian RandCo., - - 


St. Louis, Mo. 

Cincinnati, Ohio 

New Orleans, La. 

Portland, Ore. 

: : . Detroit, Mich. 
Montreal and Toronto, Canada, 
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Carborundum 
Does Twice the Work 


One of the biggest automobile 
manufacturers in the country 
says: 


“We use Carborundum Wheels 
for grinding inside the fingers of 
a clutch made of very hard 
chrome nickel steel— 


We find that Carborundum does 
just about twice as many 
pieces in a week as we could 
get out of the best wheel of any 
other make that we have ever 
been able to find’— 


Hundreds of other manufactur- 


ers all over the country are 
having the same _ experience. 
Carborundum is a time saver 


and money saver—It costs a little 
more than other wheels in the 
first place—but it does so much 
more work and so much better 
work—and lasts so much longer 
before wearing out, that it is by 
long odds the most economical 
in the end. 


Write us about your grinding problems. 
[f Carborundum can save you mone} 
you ought to know tt. 


The Carborundum Co. 
Niagara Falls, N. Y. 


J 




















Pig Iron: 
Addy, Mathew, & Co., Cincinnati 
Columbus Iron & Steel Co., 
Columbus 
DeCamp Bros. & Yule, St. Louis 
Domhoff & Joyce Co., Cincinnati 
Field, Robt., Sales Agency, Cincinnat! 
Goodrich, F. A., & Co., Detroit 
McKeefrey & Co., Leetonia, O 
Mohr, J. J., Philadelphia 
Nash, Isham & Co., New York 
Pickands, Brown & Co., Chicago 
Pickands, Mather & Co., Cleveland 
Pilling & Crane, Philadelphia 
Rogers, Brown & Co., Cincinnati 
Shepard, Chas. G., Buffalo 
Stevens, F. B., Detroit 
Superior Charcoal Iron Co., 
Grand Rapids, Mich 
Thomas Furnace Co. Milwaukee 
United Iron & Steel Co., Pittsburg 
Walter Wallingford & Co 


Cincinnati and Pittsburg 
Plumbago: 
Dixon Crucible Co., Jos., Jersey City 
Crautier J H., & ee Tersey City 
Hill & Griffith Co., Cincinnati 
McCormick Co., J. S., Pittsburg 


McCullough-Dalzell Crucible ( 


Obermayer, S. Co., Cincinnat 
Pettinos Bros 


Ross-Tacony Crucible Co 


AThital aa ¢ _ 
Whitche Bri 

New York, Providence, Buffalo 
Polishers’ and Planers’ Supplies: 


Stevens, F. B., Detroit 
Riddles: 

Adams C Dubuque, la 
Sand: 


w W LINDSAY 
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Standard Sand & Machine Co., 
Cleveland. 


Stevens, F. B., Detroit. 
Waldie & McCauley Sand Co. The, 
New York. 
Whitehead Bros. Co., 
New York, Providence, Buffalo 


Sand Blast Machinery: 
Drucklieb, C., New York. 
Pangborn Company, Thomas W 
New York 
Paxson, J. W. Co., Philadelphia. 
Tilghman-Brooksbank Sand Blast 
Co., Philadelphia 


Sand Mixing Machinery: 


Falls Rivet & Machine Co., 
Cuyahoga Falls, O 
Mumford, E. H., Philadelphia 


Pangborn Company, Thomas W 
New York 

Sellers, William & Co., Inc., 
Philadelphia 

Standard Sand & Machine Co.,, 
Cleveland. 


Stockham Mfg. Co., Piqua, O 


Sand Sifters: 


Deane Steam Pump Co., 
Holyoke, Mass 
Herman Pneumatic Machine Co., 
Zelienople, Pa 
Killing Molding Machine Co., 
Davenport, Ia 
Standard Sand & Machine Co., 
Cleveland. 
S. Chaplet Supply Co., New York 


Saws (Cold Cutting): 
Tabor Mfg. Co., Philadelphia 


Seacoal: 


Ybermayer, S. Co., Cincinnati 
Whitehead Brothers Co., 


New York, Providence, Buffalo 


Separators (Magnetic): 


Dings Electro Magnetic Sep. Co., 
iv eal ele 
Milwaukee 


Haven 


ngineering Co.. New 
- Mace & Moot 















March, 190 


Shafting (Flexible): 
Stow Mfg. Co., 


Shovels: 
Osborn Mfg. Co., Cleveland. 
Stevens, F. B., Detroit. 
Sprue Cutters: 
3arnett, Oscar, Fdy. Co., Newark 
Brass Founders Supply Co., 
Newark, N 
Shuster, F. B., Co., New Haven. 
Turner Machine Co., Philadelphia 


Stoppers: 
McCullough-Dalzell Crucible Co., 
Pittsbur 
Ross-Tacony Crucible Co., 
Philadelph 
, Philadelp}! 


Testing Machines: 
Keep, W. J., Detroit. 

Thermit Process: 
Goldschmidt Thermit Co., New Yo 

Tools (Molders’): 
Dobson, William, Canastota, N. Y 
Obermayer, S. Co., Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Peninsular Tool & Specialty Co., 

Detroit, Mi 


Taylor, Robert J., Inc. 


Tramrail Systems: 
Moyer Tramrail Co., Philadelphia 
Philadelphia Tramrail Co.,Philadelp 
Trolleys: 
Pawling & Harnischfeger, Milwat 
Philadelphia Tram-Rail Co 
Philadelphia 
Tumbling Mills: 
Adams Co., Dubuque, Ia. 
Falls Rivet & Mch. Co., 
Cuyahoga Falls, 
Gilmour, J., New York. 
Sly, W. W., Mfg. Co., Cleveland 
Turbines: 
Kerr Turbine Co., Wellsville, N 
Wax Wire: 
Field, Alfred & Co., New York ( 
Wire Straighteners: 
Blake, Geo. F., Mig. Co., 
New York | 
Shuster, F. B. Co., New Haven 


PARADIGM SKYLIGHTS 


AND FIREPROOF WINDOWS 
WESTERN PARADIGM CO. 


ARTHUR E. RENDLE 


18 West 34th St... NEW YORK 


The Rookery, CHICAGO 





Binghamton, N. Y 








— a 
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NORTON 
GRINDING 
WHEELS 


Made of ALUNDUM 
Are ESPECIALLY ADAPTED for FOUNDRY USE 















When perplexing grinding problems come up, con- 
sider Norton Grinding Wheels. They are made of 
ALUNDUM, the abrasive which is sharp, hard, of 
just the right temper—-absolutely uniform. 

No matter what your requirements are, there’s a 


of the right size, shape 


and grade to fit-the case. 


Norton Grinding Wheel just 


We will be pleased to furnish wheels on trial. 


Booklet 229 F. 
Wheel Works 
Worcester, 


Norton Company Mass., U. S. A. 


Alundum Plant, Niagara Falls, N. Y. 


New York Office, 
26 Cortlandt St., Havemeyer Bldg. 





Chicago Store, 48 So. Canal St. 











“NOTHING REACHES THE FAN TO CUT IT OUT”—WILL 
LAST INDEFINITELY ON EMERY WHEELS 
—RATTLER—SAND BLAST. 


Marshall, Mich., December 13, 1907. 


The Knickerbocker Co,. Jackson, Mich. 
Gentlemen: 





KNICKERBOCKER RAREFIED 
DUST COLLECTOR 


We have been using one of your No. 16 Rarefied Dust Collectors for several months in ourcleaning 
department. We run several emery wheels and a rattler and clean all our castings with a sand blast. 
We have this Collector connected with a 40 inch Exhaust Fan and the system is working very satis- 
factorily indeed. The Separator seems to take out every thing thet has any specific gravity at all 
What little dust does go through the blower is in the furm of vapor or smoke and we confidently believe 
our blower will last indefinitely as nothing reaches the fan to cut it out. 

Should we increase our capacity, we shall certainly use another one of your Rarefied Dust Collectors. 
Weare, Very truly yours, 
THE NEW PROCESS STEEL CO. 
S.C French, Gen. Masager. 


Manufactured Exclusively by 


THE KNICKERBOCKER COMPANY 


Jackson, Michigan 
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Monarch Emery & Corundum Wheel Company, Camden, N. J. 


Monarch Emery and 
Corundum Wheels 


Monarch vitrified wheels are made from the purest § 
materials, bonded together in a way that produces the ay 
greatest strength in texture. 
durable, evenly tempered. 


Porous, free-grinding, 


Work equally well wet or dry. 





Our Catalogue C shows the large variety of styles for 
the different makes of machines, and tells all about them. 
Write for it. 
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CLASSIFIED ADVERTISEMENTS 


Wanted and For Sale advertisements 40 cents a line. 


25 cents a line. 


Positions and Help Wanted 


Count seven words to the line. 





SUPERINTENDENT WANTED 








A FIRST CLASS SUPERINTENDENT 
wanted to take charge of a large brass foundry 
and finishing shop manufacturing railroad 
specialties Only thoroughly competent parties 
need make application as none wi be 
« sidered ] the ght ma 1 lid —p 
portu \ s offered Address Box ¢ rut 
Founpry, Cleveland, O., stating salary desired 

experience 
FOUNDRY FOREMAN WANTED 

FIRST CLASS PRACTICAT WHEE! 
foundry toreman wanted Must understand 
mixture southern irons and be capable of 
handling labor efficiently State fully experi 
ence, where employed, in what capacity, and 

ferences Modern plant Salary $15 per 
month Steady work and bonus for man wh 

deliver the goods A ess Charcoal, care 


Tue Founpry, Cleveland, O 





wanted 


A BRIGHT AMBITIOUS YOUNG MAN 
assistant forema n a large brass 


foundry; brass valves, cocks and fittings 


| f 
steam, water and gas Good chance for right 
mat A ddre Box 748, Tue 1 NpDRY, Cleve 

nad ) 





FOUNDRY FOREMAN WANTED EX 


als nce mat 1 take Tu charge of toundry 
juipped = wit molding wn: nes, and tl 
oughly 1 ie! t citing in nix £ 
) gl ” I al \ t 
met ©) \ \ t \ 
BS 10 t $ 10 d al we r 
I t Ad css Box 7 lnye 
I DRY, ) 





MOLDERS WANTED 


FIRST CLASS MOLDER WANTED WHO 
will take stock in stock company just organiz 
ing in Black Hills, old established business 
Address J. C. O'Donnell, Deadwood, S. D. 


GRAY IRON FOUNDRY MOLDERS 
wanted. Highest wages paid. St. Louis Car 
Wheel Company, St. Louis, Mo. 


SALESMAN WANTED 


STRICTLY FIRST CLASS SALESMAN 
\ V ! establist ade lw 
advantage manganese I | 
vu c i¢ ! f g 
] ble r a pete 
I 
n n 1 opy flere Give age 
\ € em « if s \ expe ‘ A 
1 “ € € ¢ ( nade \ 
‘ Box rue | RY eve O 
N EXPERIENCED T} | IN | 
The “ t , I ‘ ¢ ‘ 
None f n “ ‘ 
| is: H NDRY eve { 
GOOD RESIDENT AGENT WANTI 
I nafiula 1 b i t r 
l t | I U y c 
€ ) ¢ < I h P v t 
grade rn Pp \ 
! Ar pyc r r 
i ie! ] NDRY Lieve ( 


HELP WANTED, MISCELLANEOUS 





TECHNICAL MEN. WITH OFFICES IN 
principal cities in America, we offer technical 
men a service reaching every great industry 
in the world. We have placed men in India, 
China, South America, Cuba and Fanama. 
Openings today for hundreds of Superintend- 
ents, Engineers, Draftsmen, Managers, and 
Foremen, from $900 to $10,000. Write for 
list of Opportunities, and location of nearest 
office. HAPGOODS, 305 Broadway, New York 
City. 





FIRST CLASS MAN WANTED WHO UN- 
derstands mounting gear wheels and other like 
castings on Pridmore molding machines; also 
two good molders to operate the machine. Ad- 


dress DeLoach Mill Mfg. Co., Bridgeport, Ala. 





SUPERINTENDENTS WANT POSITIONS 





POSITION AS SUPERINTENDENT OR 
foreman wanted, in Foundry. Am 44 years 
of age, have had 20 years’ experience in charge 
of Foundry producing high-grade heavy, me- 
dium and light castings with an output of 80 
tons per day. Can introduce latest methods in 
green loam and dry sand. Well up in cupola 
practice and mixtures of metals. Will furnish 
references. Address Box 615, THe Founpry, 
Cleveland, Ohio. 


POSITION WANTED AS FOUNDRY SU- 
perintendent or foreman, by man who is fully 







competent to take entire charge of foundry 
making any class of work up to five tons, also 
mixing iron from analysis. Address Box 737, 
Tur Founpry, Cleveland, O. 


ter 


POSITION WANTED AS SUPERINTEND 


ent r manager of foundry engaged in the 


manufacture of chilled iron car wheels. Ten 
years’ experience with leading concern of coun- 
try Practical knowledge of every detail in 
cluding cupola practice and mixing of met- 
als Good executive ability and up-to-date in 


all methods Married and strictly temperate. 
Best of references from present and past em- 
ployers Address Box 734, Tue Fovunpry, 
Cleveland, O 





POSITION WANTED AS SUPERINTEND.- 
ent or foreman by a practical foundryman on 
heavy and light gray iron castings. Well ex- 
perienced on cupola and molding machines. 
Will furnish A-1 references. Address Box 740, 
Tue Founpry, Cleveland, O. 





FOREMANSHIP WANTED 





POSITION WANTED BY AN A-1 FOUN. 
Iry foreman by May 1, at present employed 
by one of the leading engineering companies 
f the east. Thoroughly understands the work- 
ings of loam, dry and green sand. Also thor- 
ughly understands cupola practice and mix- 


ture Of iron by chemical analysis. 36 years 
f age, am married and of good moral hab- 
its Address Box 743, Tue Founpry, Cleve 
i, Oo 
POSITION WANTED AS FOUNDRY 
reman, 13 years’ Malleable foundry practice, 
id large experience handling foundry la 
rers at minimum cost Address Box 751, 
rue | NDRY, Cleveland, Ohio 


POSITION WANTED AS FOUNDRY 


foreman in a first-class foundry. One that 
understands steam boilers and radiator, gen- 
eral jobbing and a first class rigger Address 


Box 703, Tue Founpky, Cleveland, O. 


POSITION WANTED BY FOUNDRY 
foreman, practical man, on all kinds of wate: 
works equipment, special castings, valves, hy 
drants, and general gray iron castings, we 
qualified to handle men, Address Box 73: 
rue Founpry, Cleveland, O. 





POSITION WANTED AS FOUNDR\ 
foreman by a sober, reliable, energetic youn 
married man who is not afraid of work. Ad 
dress W. A. S., 521 Park Bldg., Pittsburg, P 





MOLDERS WANT POSITIONS 





POSITION WANTED BY JOBBING 
brass molder willing to go to any part of t! 
United States. Can handle any kind of met 
old or new, heavy or light castings. Am a 
strictly sober and steady worker. Address Box 
749, Tur Founpry, Cleveland, O. 


POSITION WANTED BY MOLDER AN) 
mine car builder. Can overcome difficultic 
which harrass inexperienced foundrymen, lat: 
chilled-wheel — process. References Addr« 
Box 744, Tue Founpry, Cleveland, O. 


POSITIONS WANTED, MISCELILANEOLS 





POSITION WANTED AS FACTORY A\ 
countant by practical man on machines! 
and foundry costs, also first class bookkee; 
and systematizer, with manufacturing cone: 
Modern methods and satisfactory results gu 
anteed, Address Box 735, THe Founp) 
Cleveland, QO. 


POSITION WANTED BY EXPERIENCED 
side blow converter blower, with technical « 
ucation, practical molder and foundry che: 
ist. Address Box 745, THe Founpry, Clev 
land, O 





POSITION WANTED BY PRACTICA 
man, 25 years’ experience on all class n 
chinery and jobbing; sober, reliable and ene 
getic. References. Address Box 746, Tut 
Founpry, Cleveland, O. 





BUSINESS OPPORTUNITIES 





INVENTORS ATTENTION: MERITO 
rious patented foundry machinery manufac- 
tured on royalty basis. ng experience and 
unexcelled facilities for reaching foundry 
trade. Whiting Foundry Equipment Com 
pany, Harvey (Chicago Suburb), IIL. 








EXCEPTIONAL OPPORTUNITY IS OPEN 
for a first class, up-to-date, practical man, 
buy interest of retiring partner,.in an 
and well known established foundry, in Gre 
er New York To one competent to ha: 
men and keep up with advanced ideas, 
is an opportunity seldom offered. Referer 
as to ability, etc., are required, or no att 
tion will be paid to answers. Address Box 7 
Tue Founpry, Cleveland, O. 





PROPERTY FOR SALE 





MODERN BRASS AND IRON FOUND! 
for rent or lease, or will operate on a {| 
nership basis, equipped with the latest ay 
Whiting cu 
compressed air and oil brass furnace, mol 


ances, including air hoist, 


,» well heated, 


machines, core ovens, etc 
lighted 
Racine Boat 
kegon, Mich. 


Capacity six tons per day. Addré 


Manufacturing Company, M 


~ -_. 
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SMALL JOBBING FOUNDRY FOR SALE, MOLDING MACHINES FOR SALE PATTERNS WANTED 
rent, with full equipment in best town in 

»wa, Waterloo. Good location, adjacent to FOUR ARCADE MOLDING MACHINES 

ae Baer — switch a nue into for sale at @ sacrifice. Acme Steel & Malle PATTERNS WANTED FOR CERTAIN 

a Box 741, Tie. Younsat, Ciuvsiand OQ. able Iron Works, Buffalo, N. Y. soil pipe fittings which we will specify on re- 








quest. Address Vincennes Pipe & Casting 














BLOWERS FOR SALE FOUNDRY EQUIPMENT WANTED Company, Vincennes, Ind. 
ay ST EO, 
oots Second-Han owers, bought, sold, SECOND-HAND FOUNDRY EQUIPMENT FLUOR SPAR 
vr exchanged for new eee earn wanted, including Cupolas, Ladles, Tumbling 
120-122 Liberty Street, New York City. Barrels, etc. Quote price and state condition. 





Address Box 885, Tus Founpry, Cleveland, FLUOR SPAR.—EVERY GRADE. QUO- 


ONE CONNERSVILLE BLOWER FOR P . , 
le; capacity 33 cubic feet per revolution; Gate, tations delivered anywhere. Cheapest sup 


five-foot pulley. In use one year. First class - pliers. Address GEO. G. BLACKWELL 
ondition. Address Schipper & Block, Peoria, MILLING MACHINE FOR SALE SONS & CO., Ltd., Liverpool, Eng., or 
Agents, Penna. Salt Mfg. Co., Pittsburg, Pa. 














CUPOLAS FOR SALE ONE UNIVERSAL MILLING MACHINE 


TWO SECOND-HAND CUPOLAS _IN_ wanted, second hand. Must be in good order. FLUOR SPAR—BY THE BARREL, TON 


first-class condition. Shells 72”-82” in diame- Gibbs, 1097 S. West Ave., Chi- lots. Address American Fluor Spar 
ter and about 40 feet high. Box 800, Tux a — — . ts ig K ° 
Founpry, Cleveland, O. cago, . "6 . oe 


our MOLDERS’ TOOLS 


are perfect in shape, “hang,’’ temper and finish 
Your Molders should be as well equipped with tools as your foundry 
Help them secure ours 


WILLIAM DOBSON 


Maker of MOLDERS’ TOOLS 














No. 45-D 211-13 Spencer Street Canastota, N. Y. 
eneatéed aiaees BUSINESS ESTABLISHED 1836 THE ORIGINAL DETROIT TOOL 














Peninsular Molders’ Tools “LOosT’” 


This is the despairingcry of the company’s president when 
he picks up the yearly statement and hunts for the margin 


Have been the Every tool of profit. ‘a 

Standard Can you be certain at the beginning of the year that wrongly 

guaranteed and figured costs are not constantly eating into what now 

Patterns for over seems a good profit—and what will only appear as a (oss 
half a century stamped Fe ts one year from now, too late for remedy? 





“Balance Sheet Cost Systems” 


forestall allworry and enable youtoknow every minute just 
Write for our illustrated catalogue and discounts what you are doing and where you stand. 

; We have been installing these systems during the past four 
years, and they have given universal satisfaction. 

‘Profits vs. Losses’’—a handsome and valuable monograph 


Peninsular Tool & Specialty Co., Ltd. | | son suet : 


Edward M. Stradley & Co. 
Detroit, Mich,, U. S. A., and Windsor, Ont., Canada Real Estate Trust Bldg., Philadelphis, Pa. 























METALLURCICAL LABORATORY NOTES | 


By HENRY M. HOWE 
Professor of Metallurgy in Columbia University. 
CONTENTS 


I.—Squad Experiments and Others for a Short Course in Metallurgy. II.—Pyrometry and Calo- 
rimetry. III.—Melting Points of Silicates, etc. IV.—Properties of Refractory Materials. V.—lIron 
and Steel. VI.—Non-Ferrous Metals. Appendix. 
In this book the author describes ninety-one laboratory experiments conducted by students in the Department of Metallurgy of the 
School of Mines of Columbia University and dealing with Pyrometry, Calorimetry, Metallography, Heat Treatment of Steel, etc. 


These notes should prove very valuable not only to the instructors and students of technical schools, but also to Metallurgists and 
ctallographists engaged in commercial work. 


‘$4 Pages. 44 Illustrations. Price, $2.50 Net. 


Book Department, THE PENTON PUBLISHING CO. Cleveland. 
AAS 
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iil We manufacture all types of cranes—Electric, traveling 

IW | and jib; Hand Power, traveling and jib; and pneumatic 

(i hoist cranes. No matter what kind of a crane you need 

i in your foundry, we are in position to furnish it. Write 
us before you purchase a crane. 


NORTHERN ENGINEERING WORKS 
4 Chene Street, DETROIT, MICH. 


at: 
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JIB CRANES ¥& RUCKS 
_ S 

















NES 


2 to 200 Tons 


The view shown of our Crane 
Works gives an idea of the 
great size of this plant, which 
is equipped throughout with 
the latest and most improved 


machinery. 


Our ample facilities, together 
with the fact that all the various 


component parts of Niles Cranes 





are made to standards, enable 


CRANE WORKS NILES-BEMENT-POND COMPANY us to offer prompt deliveries. 
Meadow and Mifflin Sts., Philadelphia, Pa. 


Write for new catalogue ‘‘ Niles Cranes’’ 


NILES-BEMENT-POND COMPANY, 111 Broadway, NeW YoRK 


Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St.Louis: 516 North 3rd St. Philadelphia: 2ist 
and Callowhill Sts. Birmingham, Ala.: Brown-Marx Bldg. London, Eng.: 25 Victoria St.S.W. Agents: The Canadian Fairbanks Co.. Ltd., 
Montreal, Toronto, Winnipeg and Vancouver. Agents for California. Nevada and Arizona: Harron, Rickard @ McCone. 436 Market St,, San 
Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne. 70 C Yokohama, Japan. 
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